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President's Comer 


A few things to look for in 1999 include the ARRL and TAPR Digital 
Communications Conference to be held in Phoenix, AZ, September 
24-26th. The Phoemax conference looks tobe as strong a5 (his lest year in 
Chicuye, su I hope everyone thst couldn't sitend the 1998 conference can 
make it this year Don’? forget that Ole Dayton Hant Veation will be on May 
14, 15, and 16. We expect another strong speaking schedule on Friday and 
we should have some concept of the banquet spcaker for our dinner hy the 
next PSR, 


We had scycral new items arrive at the office since the lasi PSR. The 
DSPS6002EVM Redio Interface kis, ConipactFlash Card Adapter Kit, and 
Spread Spectrum Update Publication are now svailable. The PIC-E 
cvaluation is beginning with a filly unil participation. Work continues on 
several other projects 2s well, More in the PSR on these various projects. 


The big news this quarter is the revision of the TAPR.ORG site. Four 
Toajor areas for updating had been on our list for somctime. When visiting 
www-lapr.org or fip.iapr.org here are some of the changes you will 
encounter. First; the itp directory structure has beon Dattened a Icvel or wo 
to make ectting to those files you are looking for easia@r. Second, the web 
pages have had 4 tolal overhaul. The new design allows visitors ance in a 
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scetton lo access al! the. majorareas of thal section without 
bucking outofs payeall he time, As pal ofthe web page 
revision, a héew on-line onlérsystem Was developed and 
coded. We are planing on implementing 2 secure web 
Server sometinie later this year to help further with our 
ecommerce ability. Third, we hove implemenied an 
entirely new mal! archive index and search cogins. The 
previous utility we had used aves falling tar short of our 
requirements. The new system provides very quick 
douvess to the information databases we have on 
TAPR.ORG, Fourth, we replaced ligiproc with Lyris ys 
our lisiserver. The new lint package reduces the amount 
of dally merinferlanoe fhe previous Systom required (p 
Zero The obs system nmquited daily watching and way 
iduoky, Lyris ts fast, scems io bevery selixble, and is casy 
tO Motiage. We hope that everyone enjoys these changes 
ta the TAPR.ORG syélen- 


To finish thie quarter, Ict me point out that this ix 
cleetivn time, Wo have four people nrunme lor the three 
slow gyailable on the TAPR Board of Directors. Each 
menber /ias strong credentials so pleake take a moment 
and look ver the election information and send in your 
you. The TAPK Board. of Directors is responsible for 
scting difections and goals of ho organidation,so this is 
your npportumty in have a say We will again be 
accepling ballots printed in this PSR ws well ax doing an 
on-line balloting system, Please yorc! 


Di) Next quarter and lois Nore fin! 


1999 ARAL and TAPR Digital 
Communicstions Update 


Phoenix will bo the site of the 1999 ARRL aid TAPR 
DCC. Contracts are undorway with the hotel and the 
conference should be bekd on the weekend of September 
241h-26th. Ng ical host hus been found yet. PRUG 
(Packet Radio Users Group of Japan) will agai be 
hosting 2 Friday cvening social and technical 
Presentation, More information will be disseminuled in 
the cominz weeks ts the borol, schedule, workshops, and 
registration prices are fixcd by ihe conference commines. 
Koep an eye onthe web page hitp:/Aww-lapr.crgidec. 


There will again be a National APRS Symposium held 
On Pridzy cod Sieve Dimse, K4HO, will again courdinale 
the event. If you have suggestions for tho Sunday 
scminsr, please let the office &pow. Student papers will 
Agel he accepled and the deadline will be in June. We 
hope thal this year's DCC will continue the pusitive tend 
witnessed over the last several yours. 
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four. 
Steve Bible, N7HPF 1990 
Bob Hansen, NZG0E |993 
Gary Hauge, NAaCHY gue 
Oreg Jones, WOSIVO 8000 
John Kester, weDoD 2000 
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December 15, 1999 
Submisekn Guidelines: 
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1999 Dayton Hamvention Digital 
Gommunication Events! 


We are currently selling the schedule for the TAPR 
Forur) at Dayton BamVention, It will again be Friday 
moroing like last vear. Itshould again be followed by the 
APIS Forum. Keep un cye on the TAPR wel) age for 
Tull Aetalis as Davton approaches 
(hupr//www.tapr-org/tapr/finl/conff, bl) 


Make your plans now for the 1999 "Backel BASH" 
sponsored by TAPR and the Miami Valley FM 
Assooistion t9 bo teld on Friday of the Duyton 
Hamvention. The BASH willagain be held ar the NCR 
location soutt of Dayton. Thiv a yreat oration. 


A budict dinner, 6 rallle Jor sonia neat prizes, 2 great 
prograny, and lors offum will cout approximately $20 per 
peridn. More onthe final price onee we havea contract 
i) (Ne Sinner. Keep an cye oo TAPR-BE and ihe Wey 
POET: 

We hope that this will provide a Opporwnny lor 
packet-snil dipilal radio enthusiast: co have s great ayyhl 
Out While a) Hasavention- 


The schedule af evenus 3 su!) tentative, bur will tvok 
something tke this: 


1900 
1945 
200) Keynote Address 
mau 
M5 TAPR SIG Meetings 


for more information, send crmall id 
‘pickbush@zasuraniptorg” or stop sy the TAPR booth 


spioias rads gp ia v5 derails will he-avallaDkt later thid year. 
SS )..g0O O00 OO TT 
PSK31 for Linux and SoundBlaster Hotel reservations for the Hanalei Hoel in San Dicgo 
cam he made by calling the hotel at (800) 882-0858, Be 
Edusrcin Jacob, EAZBA sure (0 mention AMSAT to receive the S83 per night 
PEI GyOlecIN) Wemmes discounted group rate. This rate is available for rooms 
DapJAdeL.bL. chu. cs jtpprtaoyhen. om) reserved between Oct. 4 and Oct. 12. The local contact 
he iy for the AMSAT cvent jis Duane Naugle, KO6BT aod can 
Harsi Reiser DLORDZ has prepared a PSK31 version | pe reached ar knGbt@amsat.org. : 
for Linux apd (he SoundBlaster, It’s available at Hatcile3 Hotel www hanalethatscom 
fhp://deti.chu es/pubjtuam/psk3iipskSl_Ix.tg2 Sad Deags Vickocs Bata]. wore saacoge ong 
This is provided linux style, only sources, No Winary, | 58 Diczo Zoo www sandiegucon ory 
As usual, you gan take a look af what PSK3J js, at it’s sth a el no, epi pled aap 
homepage: San Diegn landmares wwiv.sdet,com fara tacxcmarks 
i r Balbo Park www addon features tylboy irk 
hitp://aintel bi:chu.cs/psk3 1 .himl ehealts Nstirerel? me eh he alcebetoase fiat 
Now if somebody want lo write 1 DOS ur Windows Quast Mery Pawel” O&IwEw OO WWW.gsi newarristy/hamoos 
version with , he has oe WWW .quecamary Com 
ed the Sound Blaster, he has part of the work | Queen Maye are ieee 
Dismylnd disyy. go ven/ Dine y yb aes Al iut) 
Knoss Berry Ferm WWW eels BOY} 
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4999 AMSAT-NA Annual Meeting and 
Space Symposium 


Recent and future developments is amateur wadiv 
satellites will be presented in San Diego, Callfordia-on 
Ootoher 4-17 at the 17th Spwte Sympasiany and 
AMSAT-NA wunual meeting: The locarion forthis ypgr's 
event is the beautiful Hanaler Hote? in the heart of San 
Diego's Mision Valicy, a short distknce rom may of 
Sai) Diego's attrachons, For eniselaiment you can visir 
Sea Worid nv the world famous San Dicgu Zoo. History 
buffs can “divcaver® San Diego at Cabrillo National 
MbnumiecnlOr Axperience periods of San Diego's hisiory 
by visitiig Mission San Diego do Alcala, Presidio Park, 
Old ‘Town San Dicpu Stale Park and Talhoa Park, Goticrs 
will enjOy playingon any of San Diego's many dine gol! 
courses, Of COuie, thers is 90 shortage of shopping with 
Mission Valley Center, Fashion Valley Mall, Seaport 
Village, wad Horion Plaza a short ‘dc away. If relaxotion 
is More your Style yistiseenic L4 Jolla, Mission Ray Park 
Coad Isjand or any of San Diego's beautiful beaches 


1 you're Incrested ie at amuieur tad jd vacalion, visit 
ihe ARRI. Soashwesiern Division Convention 
(HAMCON) on the Queen Mary in Log Beach 
Galiforats October 1-3, then sce some of Southern 
California's. sizes before attending the 17th Space 
Syniposium 2nd AMSAT-NA sanuul meeting i) San 
Diego Ogtober E11 A iontative agundeé includes tbe 
Space Symposium all day Friday Gs, Band Saturday Ocs, 
9. There will be 2 satclilte session lor beginners Friday 
evening and iheennaol banquet will bc Sayoniay cveniog 
An TARU Sarelfite meeting wil] he held Sunday morning 
Oct. 10 followed hy the AMSAT-NA board. cuceling 
Suncay sitcrnovn intl wll day Monday Oct. |L Further 


TAPR 900MHz FHSS Radio Design Update 


Report: December 20th, 1998 

The TAPR Spread Spectrum’ Web page bas deen 
updated w> well fs ihe FHSS projec: siirds page 
(bitp:/Avww. toprorg/ss). ‘The iiew project page should he 
easier lor the occasional reader (0 Srowse- updates. 


The déevelopinent group mei (or A social/review 
meeting aon November 23th, 1998 The goal of the 
meeting was 10 have same fond and discuss the project, 


As ofthe mocting, the RF board ls transmitting sQPSK 
meduleted Sung] on # single frequency of 915MHz, 
Basic Fonctionality has boan demonsthited: however, 
there’s a lor more 66 teat on the transmit aide of te design, 
There hay: bees reully wood progress iede in a shon 
period of time, This Wasa Major milestone rehehed. Werk 
will startin check: out te receiver when the tranamilier is 
» little Surber long This testing willbe more difficult, 
tut since a lol OF ie circuitry iscontnil, there is Jess lo 
check oul, A second vniy will have w be consplered, 
including known medificatiqna to te PCB, for this 
lesling. 

The digita) board CPU, nelwork inferiace, and the 
Quploomm forward omyr cortechng (FEC) chip 0) 900 ts 
working. Weare alscuble to communicate with theOPSk 
deudder regusters, Initial texting rocicated. that» more 
tlabormtc PLD solution would be required to support (he 
high speod phase adjisumeita and iq suppon the odd 
clocking required dor FEC, A desiga ts completed and 
ready fon weal and dene Asmall PCH ill be Mit in text 
\nis before we make another pass al ine digitol PCB ‘The 
gronp hes discovered that high-speed phase sdjustimenr|s 
required Jortht Aarts OPSK demuduinior, The PLD has 
some 350-500 gatcs of logic. 


The group bas bean very happy with the performance 
ofthe Qualcomm part. Thanks to Frank Antonio, N6ONKI, 
for his assistance (1) gétting us the samples we require for 
the project: 


The Sofiware/Fim\Ware is in place to handle the key 
ociworking interface and (0 CONUNUE fodjo. testing. 
Current plan ts t+ use an ATTP interface k> control and 
leat the radio funetions, A PC-based fool (a interface with 
the radio using UDP packets. also works, The hitp 
software on the radio is working and the fadio’s hasic 
parameters can be acctescd vis s web page und 
reconfigured, 

Also, the group has decided to use a Dalles 
Semiconductor Button part in the project, The “button” is 
a two wire lnmerface which provides ¢ registered MAU 
etbernct addresy for the radio. 
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The function of the hardware aod software is so 
Compiex that cach small scetion of the radio qnust be 
proven betore we can nwrve on ladhe next issue, 


The project moves Mnrward, bul as each small sip is 
jaleen We Cén Ste just how much more work wil! be 
foquined hatte We have a fully Iymetioning bigh-spext 
radio available, 


Status updale forthe FHSS radio project. 


1. The SPI driver is Written and working. The protocol 
Module for the interlace to the PLD is written, but cannot 
be tesidd until the PLO is raady. and that’s 4 Ways down 
(he moat 


2. HTTP/I.U daemon is wrillen and code to 
send/receive HTML Biles is working, This dllows osing a 
Web-bruWeer to read thé configuration fom the kernel 
and updaling soment ihe parameters, The Goal parameter 
Saye POrliOn i j9] stubbed pif right now until we settle 
on how tho éfc atored and configured in memory. Tut 
‘we can demo the operation from « browser and it looks 
nice, 


3, Furiber tesfing of she Ethermet performanec is 
Occuring, We are Starting to write a layer-2 demultiplexer 
Inthe TOPAP slack. The current XINU stuck only 
perfotms ia fer routing and has no layer-2 functionality. 
This wil en teed same new software that dues 
segmentation of ihe sihernet frayne to Gt into the radio’s 
1U inillisecondl transmit periods and then encapsulaie it 
with the nid HM protoodl. Layer-2 demulliplexiag will 
probebly sequore some fring clymng ou ethernet pactosts 
erste hroadcant addreasen (sending the cupy 10 
lnyer-3). 


Update: January 7, 1999, 

During sho TPRS Fall Digital Syampasiun, held in 
Aisin on December 1210 thers woes a for of disopssjon 
about connecting midiow to Internet Servier Providers, 
based on actual expericndes reported first honk Ine 
Borovelz, WASVMS3'S, Oxpcnonees in Working With h& 
TSP aiid past discussion at confarenocs makes iC keer thas 
the first level of ncoworking of ihe madiu should! be bugic 
LAN bridging. This would be casivt (0 sop and 
configure than routing inthe carly stages of deployment, 
where a city will have s handfull of pos to bein wilh, 


As a resull, we have mexdified the ADNL siach on the 
eadin, (fr Incorporate = 6-por softwaie Ethemet switch 
between the TCPYIP stack and the Elberne| interlaoe, 
This Awitch jnterfaces at the Ethernct-frame tevel (layer 
2) delween lhe mulid stack and the 10-hase-T portion the 
TAPK tadio, ff is ak Ethernet learningSadas, anil 
appears \O be compliant with TREE X02 1D specification 
for Icarning bridges. 

This required modification of sume of che mixlules in 
XIN, and the inclusion of several nyw modules deatng 
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with layer 2 awitching. This hex Sccn completed und 
(ested (us much es we Can wilhoul the radio link). The 
slack and tho LUbasc-T yors have Seen veriffe! to 
Operate properly through the swiloh) 


The léarmung bridge provides some intelligence so that 
LAN bridges will not forward unnecesysny LAN trallic 
across ihe mdin Wik, while sul allowing transparcucy in 
the LAN brideime for ARP and olber broadcast proincols. 
Additionally, the swilch allaws the atack on onc rsdiv tu 
valk.to the stack On another radio, “This allnwe 
configuradian and status Gwyitol ofa stvuk Loom both the 
poar and fir ends of 4 ridjo link, 


The solution that tas beer implemenied results in a 
tadio wila One IP address (the Oneboard siecky and one 
Pelee? address (ths 1O-bhsc?T part), The mde link 
shares Whe Ethermet address trom the 10-base-T*port so 
ihal the budgie tabjes on (he two radon wall properly 
syholonize autoniarically “The layer? ot Were 
fenetion assures optimum usage ofihe bandwidth on all 
inner popts; radio; stuck; snd 10-baue-T. Dixcussion with 
sume Of ite Hans at the Mooring Who work at Talornet 
Servite Providers (15Ps) and Wierner Nenwork Access 
Providers (NAPs) indicates that this solution showld work 
well with minimized setup difficuliias. 


The Weani. has found ond fixed about four bugs in the 
radio wansinittey section and are now geiting about 35 
milliwatts output power st 945 MHy (shuld be 100 a W, 
but this as only 3 dB. away) Bodh Stricklin. NSBRG; 
needs io eet the Sy supply working before we ven fost the 
T/R switch and sae how much of this gets to tho antenna 
commectur. 


This development will allow signal tracing back down 
(he teeciver path on the radio; 33 mW on the transmit 
board provides 4 strong signal Gn the receiver for 
troublestinine. 

Tom McDermoii is experimenting with two differcat 
acquisition algorithms snd derjved the analytic 
performance of onc oF them, He will continuc to run 
snnulshon detenmnining which acquisition algorithm we 
Will went (0 try 80 usc in lhe first radio. 


TAPR 900Mhz FHSS Project Fund Raiser 


The TAPR FHSS Project continues to need moncy to 
suppor development. If you can help, plese call the 
Office and make a donation. 


You can call tne offive af (940) 353-0000 or Fax (940) 
566-2544 to make your donation by MC/Visa- 
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Galois C++ Class Ubrary and RS Codec 


Phil Kary, KASQ 
Karna ksog 2inpr.org 


I have written a°C++ class library that does arithmetic 
and algebra aver finitediclds, morc specifically GF(256). 


Also included is a Reed-Sulomun codec functionally 
equivalent jo thé onéan C j've-had on my web page for 
some rime, 


‘The C+ yeraion & considerably slower than the C 
version sy [ recommend the C++ version only for study 
and cdocdlional use. I> mych easier to follow the C++ 
code a4. he expressions more closcly resemble those in 
(he combing Uheory textbooks. 


Ailp://pene.qualcoanun,.cam/kam/cade/ 
TPRS Fall Digital Symposium 


The Texss Packet Radio Society held its Fall Digital 
Symposium this past December in Austin, Texas. There 
was a lol of discussion rmegerding the TAPR FHSS radio 
Projew) An Other spies The following presentation were 
miadg: 

Linux ayatenis 

Stu Groen 
‘Setting op Linux €e4 Ealeway mulec, 

How (0 S$¢lup toutlng lakles, default routes, etc. 


Static vs. dynamic addresses, class-c addresses, etc. 


“Tuninele - what they do, how to sct one up. 
Proxies / IP adilrese matquensding 

Slip and PPP on scrial interfsecs 

Eiherrtet interfaces 


TAPR FloshCard OS Project 
Greg Jones, WDSIVD in for John Kostcr, W9DDD 


TAPR FHSS Radio Design Status Update 
Tom MeDennowt, NSEG 


ISP interconnection project 
Joc Borovetz WASVMS 


TexNet - AX_25 tunneling 
Bob Morgan, WBSAOH 
TexNet - APRS capability 
Bob Morgen, WBSAOH 
Texnet Network and Status Update 
Harry. Ridenour, NOCCW 
APRS Update 
Mike Heskett, WBSOLD 
AM the audio and overheads can be found on the TAPR 
virtual inéetings page= 
www .tapLorg/tapr/html/tprs98wintcr.btml 
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TAPR Board of Olrectors Elections 


The follow)ng four orembers have agreed 16 fun for the 
dhree available positions on the Board of Difceits. Yeu 
may woie for these individuals und/or any write-in 
candidates using te ballot pnated on the next Wo best page 
ol the PSR or wing the on-line clestion web page (elails 
in the next section). 


Deadline for balloting is March 3isi, 1999. Bound 
Members eteowd will serve a Uiree Yoar tort. 


Tho following TAPR members have been nornnated 
for election thysyear to the TAPR Beard of Directors 


Steve Dims, KAHG 
Internet: Mbg@tupr.org 


1 am » 3 yeat old Emergency Physician for rhc 
University of Mimi. My anderyruduate degree ix in 
Computer Science, ad I've heon using mcroconpaters 
for WU years, ve been x hum for @ years and io that time 
havesaniplod must of Me facets of amateurradin, but have. 


sctiled on the digital mules (and APRS in particular) as. 


my primary activily. (ve spent mos of my free lime th 
the lust three ycars working onihe APRS intermersystem, 
authoring javAPRS (a java version of APRS) anc 
APRServe (the central server for APRS oy tho Intome), 
I've alsu been involved in w number of TAPR projects, 
inCluding wo-cha of the APRS OSY commitice, an 
organizer of the Mic Bneoder Bora test, and a nieanber of 
the Pic Encoder development veam. I've attegded the bast 
four Digits! Communication Confrrences, presented 
Papers wi the last three, and organized ihe APRS seininar 
al the lust two. I believe that the sucocss of R&D 
Organizations Hike TAPR wre essential Yo the fume of 
amateur mdio, and J y)rend to de al{ bean lovee lbal TAP 
fulfills its promise. 


Bob Hansen, N2GDE 
Interact: n2gde@tapr.org 


My primary interes| in Amajeur radio is digital 
communications. Since becoming « TAPR member in 
ISRO. T have scrved 2s the Packer Stance Regester editor 
und #3 4 [oard member, My cducaonal hookground is 
electrical cngintering, computer science, and business 
administralion. Professivaally, | am project leader and 
system desigr forembeddcd-computer control systems. 


TAPR and its mentbers have contributed « great deal 
to the packet radio community, but there is $rill much 
mofe thal van be donc. To remain ciicctive, TAPR must 
ensure that jt hts adequate resources 10 [und) and staff, its 
projects T would like to continue to be involved tit ihese 

ris, 
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Packs! Stalue Feylster 


Steve Rible, N7 HPR 
internet) aThpr@tapr.org 


In 1985 Tdevelopad & tove aDaif With packet radio. 
The ming couldn't be heuer. Arthe time | was sudying 
comipurcr cosinééring at the University of Ura. My 
senivit projcd. wuss weollicy slion accessible via packet. 
To me qmoteur radio his always been = vehicle to cam 
new things, Serving on the -bourd of TAPR for the pasi 
Ihre years hax boon an exsension.of this cerning 


Tac firki project I look on was W3IWI's Totally 
Accutatc Clot. Serving as pryest Manager twught me 
all about peviing kite together, from desiga to 
out-the<loce. Sinoc then ever 300 TAC-2 kits have 
graces my kiichen table. Otber ponjects Baye worked on 
Are the EVM Raddy Interface, PIC Enonder, Tho Spread 
Spectrum Update Book, and many web pages on DSP. 
Saréad Spocinim, ¢t0- 


1 sce TAPR in the role of croating “endbling 
lechnolazics” thataid the cxpenmenicr in learning. 1 find 
my role in TAPR scout for those technologies end bring 
then to fhe TAPR cxporimenier Conunity as ew 
projects. It’s peelly exciting to watch oihers do great 
things with these projects. 

TAPRerepresents a lechnologically savvygroup thet is 
defining the future of wmimteur mdio §=When wew 
technologics ure intteduced we find that the FCC rules 
and rewulations arc not fexthte TAPER has an important 
role ip making Changes 10 rules and regulations. 


TL een sunning for anolber tneeé-yedr term mm TAPR 
board member, | would very mych like to Cominne tbe 
role of technology scoulon your behst® Your vote for mc 
oye that you want few and oxciliny projects and flexible 
rules and regulunons to uso theme with. Thanks o¢ 73 de 
N7HPR 


Steve Stroh NSGNJ 
Internct: n&gnj@tapr.org 


My name is Steve Stroh NSGNJ. and Pm running for 
a Uilce year ler on the TAPR Board of Directors and 
would appreciate your vot. If clegtad, T hope to boing « 
bit more geographic an Amateur Digital Newworking 
“diveraity to the TAPR Boatd of Directors. 


The Pacific Northwest, the area I hope to represent, is 
home fo sume of the most ifivential technology, 
COMpviiNg, telecom, and Intemet urganivations in ibe 
world, snd the people whe make them what they are. Just 
4 few of them are headquarter of ihe Bocing Compaty, 
Microsoft Corporation, AT&T Wircloss, RealNerworks, 
Teéledesic LLC, Walker, Richer, & Quinn, Linux Journal, 
Meteor Communications Corp., und the University of 
Washington. 
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The Pacific Northwss! also has wany Anpaioer Riciio 
Neiworking accomplishmenis,. melnding the Vancouver 
Agmicur Digial Communications Group (VADOG) and 
thest urrund breaking work on Packet Radio, ihe Vanoouver 
network of muliplé SqK repeartes, and the Puget Seva 


Amateur Radio TCP/IP Newonrk, a qeiwork of 2m, 222. 


MHs, and UF So baud repesters vil running TCP/IP us 
lic primary aciwadang protaen!, Notably, the 1986. DOC 
was held in Seanle 


Prntcsstonaliy, I’m « Sysem Adovnistrainr dealing 
primarily with Windows NT und UNIX vysieme (ir 5 liege 
cumpany. My unginul imining wat io be a) Picewonic 
Teimcan. 


I've been a momber of TAPR for more han ten wears. 4 
the lest several years, ['ve become mure direcily involved in 
TAPR's activiuies Since early 1997, I've hold the appuintal 
positowar TAPR Soerotry, For tre lastgewern! years, (have 
been the Caordinasor of TAPR's Netwo Specut 
{ilcrest Group (Nel SIG). Mi a Gy-chordinanr of he ARRL 
a4) TAPR Digital Commumecanyns Qunierence (DCX). 

Lo the last three: years, T have auended nwo-of dhe three 
Tivard of Directors mectiags held in Curyunction wilt (is 
Dayton Taniventivt and all three of i: Band ef Direciors 


mcctings beld at the DOC 


Arelatesd activuy is thai sinecunid-1997, Dwele s column 
in Boardwaidh Magazine called Wireless Data 
Developments Boardwaich’s. large) Widignct ee Tenner 
Servite Provide (inchuthig "harden bitemet rchics and 
“internal ISP*s suck 2S those M COFMIEaLINNs and scl lozes), 
With thar tanier audion® wi ailad, Wireless Tals 
Developments 1 Wiley Wa ity to caver lopmcns. in 
Wireless Dita Communitanons (hal ure rekevinit ) ISP's, 
Not surprisinyly, there's 4ygniflodnd onssover between 
Anjatour Radio Nepworkrog and, Wireless Inernet 
Nepvurkaig, tn the sidehar of wae coluran, i meaiiun TAPR 
pmmincnily and perlicully lake millon libertics wilh: me 
ColWNA In MCNtiON AMsICOL Raljo Neworking inposand 
to plug TAPR'S activities. I've Boon encouraged tu “broaden 
the cramover” and begin wriling a column m ihe TAPR 
Pucket Shiias Register, and L hope wo begin (het ae 1999. 


Itecoms jw me thatno onedversceks office without hevine 
at ast something of an agendsyand I'm av exception fo that. 
Hoere’s. an. overview of some of the things | hope tn work 
(UWHTUS If Lhe Ne Tow yoo. 


For several ycals, it's boone gual of mine jo pet TAPR 
and loch) /regidiral Amateur Radio Digital Groups a bitmorc 
involved with cach ether to leverage each ulter'satrenplhs, 
TEDund TAPR are able to implement such 4 prusram, I have 
voluniceied (0. Oe the TAPR coondinator for this activicy. 


In's MY belicL tint Amateur Radincan attract many more 
mew members if there ts someting in Amateur Radio that 
iley consider relevant and intenesiing, 1 Zi) baud and $600 
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baw! Packet Redin, Packor Bolletin, Bosnl Systems, aad 
Nct/ROM-type neworking are simply not relevant to this 
larget audience; TAPR's Sprewl Specisum Radio 
Currently. undct Sevelupitittt, Several pmoposcd Amatcut 
Bho / Tntemes projects) ahd incising vse of TCP/IP 
' me and UNIX ARE relevant and interesting te 
(tik larget audionce. To cupture the imieresl of tniw largel 
audience, TAPR sijo05 & wilguy pesition in Ammicur 
Radic. and with cumfally mikoged advenivemems, Weh 
pars, arlicies, cic. vs ny oclicf that we REALLY CAIN 
jactessc ae Amuleu Raditr population Best of all by 
Geflution, this hicresse wey lowlodgeable about, anc 
supportive of the svey TAPR 9 mast concomod asout 
in Amateur Hadio. 


Lasily, being isvelve in TAPR ond civiracroial wireiss 
datz conumiunizarems more mnneratiely Oar mest, I've 
diSyuyvesea that there isan EY aunt Cfaclinily 
goidg on that is elersting and relevant (6 TAPR's mission 
900 nenvhersiyp. Bur mnciof this mfumnatun verso’ Gnd 
it way inte ibe genersh Antstcur Radio “press”. | third that 
should change, and ifclecterl, 1 bouble io work Wr chonge 
tha Ope thing thar! think hee boen pooded for some time 
§5 that 7 focl that back (shueh (ou) git necessarily the most 
Qurrent issues) of the Packet Stetus Regier newsletter 
Should be svanaile on www mption, I'd also like to sce 
TAPR plrsuc © relatonstts" witty International 
Amnaleur Radio Digital groups and non-vornmertial 
ciaanadiions thar nake extensive use of wireless digiwl 
communicariors: Much of what TAPR nad Amaeur Radw 
has wn offer- law-casi, rclishle, wireless digital 
cummtingcanur is EXACTLY wiharjs nopded in situations 
Such ds lesser acveloped Guluiitics, 


TIL punsuc thest poals oven (Fm nitelccted. | previously 
rait inthe TAPR BoD in 1997 and “kept yong” even Sinugh 
Lynam Leloeted, However, T (eel | would bo able to pursoc 
diese cous much more cfiecively PT wits & fll, young 
member of (he TAPR Board of Directers, EE you have 
questions or Gumumeals atu! tiny gouls for TAPR, I'd 
appreciate hearing from you vid ¢-m))il - Sen Aupr ome I 
you agree with ty evals for TAPR, | would sincerely 
appreciaic your votc, Thanks! 


Voting for the TAPA BoD 
You cen vole either by the ballot primed jn this PSR or 
dy tlegironic nieans using the World Wide Web. 


Plenze find the mail-in ballot on puge 23. You will need 
to include your membersiny) and chece numbers on it so 
thal we cas) ensuite io duplicate ballots. (Both pumbers 
are prinied on your mailing label forthis issuc.) 


To vole electronically, polo www. luprargelec, You 
Will be asked to piveyour men hership number and check 
nomber Which can be found io the right of your 
membership number un the malting Lehel of this ASR. 
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TAPR List server upgraded to Lyris 


TAPR has been fooking sf implementing a now Lis| 
package for sonmctime, Aflersome research, Lyris seemed 
to be the best package for our organizetion, in January 
we duill up 2 second syatem for ihe TAPR,ORG site fo 
host the list processor uid eventually to be the secure 
server jor handling order wonsactions., We installed the 
Lens package on the new system and begun io muve over 
the development snd oa lises. After about a weel of 
(esting, we look tbe big leap end moved cveryone over. 
The one thing éveryone should notice is that ii is fast. You 
post something on APRSSIG with ite LHOO members and 
all] Die mail is sent out in a matter of a fow mipules. 
Compared to the older jist saliwarc, (hia is a drastic 
improvement. 

First af all, almost everything What you might necd to 
d6 On Me server 15 most easily and cifectively performed 
via Lyris's Web interface ut; 
hatpi/vww, tanr org/egi-hinAyrisipl, 

Tn cake you do not have Web access, here are somo key 
commands; im all cwes, thc defauli server addrean is: 
lyris(ail isis taproore. Nolc lhyt commands tiay be placed 
in ehhec the subjoet tine ar in the bedy of the message. 
Just replace “listname’ with the namic of the actual [ist 
Subscribing: 

subscribe listasme your name 

join hisiname your_name 

alternate address: joln-listnamer)liste.lapr.org 
Unsubscribing: 

unsubscribe listname 

leave listname 

altémnaic address: lcave-listname(@iliais.tapronge 


Setting Membership To Digest Mode: 
set listnume digest 


Setting Membership To Index Mode: 
§et listname index 


Setting Membership To Discussion Mode; 
set listname mail 


Temporarily Suspending Mail From The List: 
set listname nomail 

Resuming Mail From The List: 
(command depends on your preferred mode) 
sct listname mail 
Set Lisiname digest 
Sct listnamec index 


Acknowledgment; 
Sct lisiname ack 
(scnds you a confiroiation message when your posts 
are sent) 
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set listname yoace 
(no confirmation message when posts are distributed) 


Recefving Copies Of Your Own Posts; 
set \istname repro 
(recctvc copies of your own posts) 
set listname nerspro 
{do nol receive copies of your own posts) 


Setting Your Password: 
sel lalname pw=my passwort 
(where "mypassword” is the password you wish to set) 


Determining Your Membership Settings: 
query lint 


Retrieving The Current Verston Of This Document; 
gel Iatnaine bello 


More Information On Lyria’s Commands: 
help 


Posting To Tie List: 
You must he 2 subucriher to-post messages. Sending 
mailto Wiis address will distribute il to all the members 
of the atailing lt: listaamo@lists.tapr.org 


Changing Your Settings/eddress Via The Web 
Interface 


To do this, go 3 www prorg/cgi-bin/lyris.p] and 
click the Jiok in the “Change Your Settings" sectian. 
You'll heed to ener your email address and password (if 
you chose oné} Io continue. 


At the following page, you can read messages, post a 
Message. adjust your sotings, or unsubscribe. From. the 
pee Bn ou CSN change your status (MAIL, 
DIGEST, or NOMAIL), choose whether or not 
10 see your own messages; and choose whether or not you 
want tu receive & stparatc acknowledgement via ¢-mai! 
when one of your messages is posted to the list, You can 
also change your ¢-mail address if you need to, When you 
change your settings, make suns you click the "Save" 
bution at the boltnny of the page. 


Archives 
Thé listname SIG archives arc available on the Web, at 
the following URL: hip;//eww.tapr.org/sigf hon! 


Bounced Mall 

One of the key features of Lyris ix its ability to handle 
Tail bounces transparently to the list ower; bounced 
mail will be handled primarily by te Lyris lis} server. 


Posts/Replies From Digest Users 

You must change the Subject line when replying to a 
digest; all posts with "listzame DIGEST" i) the Subject 
line will be rejected by the server (you will receive 
“rejection letter" when this happens), 
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APRS Network Congestion 


Bol Brunings, WB4APR 
hrunineigeeda.nsvy.mii 


[Fram the APRS SIG] 


On Tho, 27 Jan 1999, someone wrote; 
J sometimes wooder What tac APRS provides... seem (lo 
lack pur 2 My Sirst thought was thar the Mitod sta 
tong, (1c, WIDEs), should significantly reduce (heir 
pe, tate. I think the default for MacAPRS is every 
uiliuice, 


it is important to-nole hal APRS was written ONLY 
to Fe W real-time tactical communivwtions tol ta help the 
flow of information a1 things like special evenus, 
emergencics, Skywarn, the EOC and just plain 
in-the-field use understress, But lilo the real world, 99% 
of the time it ts just used 24 hours a day 7 days a week 
waiting for the unlikely serious application, 


itt) Oght hard to make sure tiat nothing we do to 
Snhanve 24/7 operations aver undermisies our ability to 
Operate in local areas under stress, Here are the details of 
that philasophy: 


1) The objective is lo have 2 ncicycle time of 10 
minules under local usc meaning that within 10 nijuntes 
of youramival on the scenc, you will byve gapturedl the 
entire Tactics! picture without transmitting a thing (und 
adding ORM). This fundamental “net cycle time” aesures 
wert ot a "no-wore-than” me tatency in his information 
that Ke can trust. 


2) ALL-Querics. These are not the solution. We do 
nor want everyone doling an all-nel-query each time he 
starts up just to find OWL For each and every QUERY, it 
is Tike DOUBLING the tute, singe EVER Y stadion on the 
alc then ceiponds, This ts bad QRM to everyone. 


3) All guininis, oven fied stalions should BEACON 
their posit ai ihe "net-cyclestime” rte. Th a stress 
Aiuto stations are coming and gning all the time. The 
POSIT a0 Only shoWS YOu where be is withoul asking, 
bupaleo thar bo “issillonthealr” Thisisiinportant We 
G0 rin Vole nets, Wed in APRS. Wemsthnow wha 
ton the airand available [do wor wane hour-aid ICONS 
on (be ftp masquerading 25 dsablo ussets when they long 
since shut dowry 


4) WE Gann asus thal af] APRS users responding 
low sirens event understand all Ihe ramifications of APRS 
and the stetwiws of (he chanavl. We can not rely on 
uselserings to avoid killing 2 G1essed nicl. Thus, 
APRSdous euwmatically adjusts tts net-cyole time to Uy 
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to anticipalé when the software is under Stress usage, It 
uses (he following ussuthplions: 


+ The tote is 10 mintites for DIRECT operations (prob- 
ably an event) 

+ The ratc ts 10 minutes for ONE digipcater (Prob- 
ably ao event) 

+ The rate is 20 minutes for TWO digipemers 

* The rate is 30) minutes for THREE or MORE HOPS.. 


5) Since almost all home stations set their paths to 3 
or more digipeaters for routine operations, then we huve 
0 default atc of 30 onnotes This again I hope is u 
universal standard that Cee van BANK on. If you 
turo on your radio aid APRS and do nothing else, then in 
30 minutes under routines operaticns You can.assume (hat 
you pretty much have the tote) picture of all APRS 
stations within range. 


6) Digipoaters are our most valuable and important 
asses, Trayclers who oiay be within range of a given dig 
for only a shorn while may completely miss & Digi 
beaconing less after thang 1() minutes, More distant users 
hove time to wait, Wilh recent TNC firmwarc, DIGIS 
cansct multiple paths and rates for their packets. [request 
the following scttinys for their gelf identifying posit 
beacons: 


Once every 10 miduics 
VIA WIDE (ree every 20 mines 
VIA WIDE, WIDE orcs every 30 onus 
VIA WIDE, WIDE, WIDE once every hoer 
VLA WIDE once every 2 hours 
VIA WIDES-$ Ofce eVery 4 hors 


Notico that) takes you more than 4 hours fo cover the 
distance of 5 WIDES, so on any trip anywhere you will 
sex ull the sions you will need. You will see the locul ones 
first, but will also see the ones In ffontof you before you 
need then too, 


7) We can argue sil day whout what are the optimum 
rates, but E feel we must have ® common expectation for 
all users. My best gocss wos 1 ond 30 minutes for the 
wo e€xiremes (but common) usages and it ts built into 
APRS that way. do oui like ihe 7 hour raie. This too 
lung lo wail, and encourages poople to QUERY, And for 
evory Query, the “elective rate for every station in the 
net fust HALVED, 


*) Finally, by having thess two assumed rates, tt gives 
all the network desummers the fundamental assumptions of 
chantiel jnading necessary Lor good engineering design, 
[Also see the article "APRS Emergency Planning” on 
page 30 for related information| 
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palm4PRS Beta on FTP 


Mike Muace NUQBF 
TIM SLisGoompuwervecom 


With orcas pride (and » healthy dose of trepidation), I 
would (te to: announce (hat the first public beta release 
of "APRS for the Palo) OS Computing Device” - 
palmAPRS to you and me ~is now in the APRS arcaot 
the TAPR (our host} FTP site. Downinad it from: 


fip-/iftp.zprcegnkpry/S!G/aprsseg/files/palmswuff/ps, 
imaprs/palmAP RS zip 

Thecompressed Mle contains the Palm application. the 
main “read me” file, and 9 shor note abet maps 


Speaking of mups, there are 4 dozan pr 50 maps 
availalc at: 


Tips//ftp.uprorg/tapr/S1G/aprsasa Tiley pelestull/pa 
lmmaps/ 


Cheek the "Maps Reqd _Me.rxy" file Mr informetion 
end wi indee ol what's what Map generation is 4 
coritiniing project, so uf what you want Sn’) there yet, 
dtup ie a line and we'll sce OOur Bcttiny i there. One 
Important unsc aboul maps - “large arce” maps suct as 
whole atates, regions, countries or continents don’s hyve 
A way 10 be crested yet. This problem bas » sululion, bul 
probably one nor available fore few wears, 


palmAPRS only cuns on the Jom Palm itl, oF 
Palit Pilot Personal or Professional muxtels upgraded with 
the 3Com "2MB upgrade", which updates the device to 
Palm OS3,0. Grrayscele display is an important icuture of 
palmAPRS, anid it plus a couple of other minor features 
will no. work on the earlier Palm OS. 


J thust ask everyone's indulgence to iy mind (bat 
palmAPRS is A BRAN SEW, 
BUILT-FROM-THE-GROUND-UP pryerai, Things 
that Boh, Mak & Kejth, Steve and Brent heve warked 
dul months af Hot yours az) are now new again. So bugs 
in things lobe seu “Wt a problem® in the other APRS 
ProZrums are golng ty he subject ty glitches 2s we wet ihe 
wrinkles trance! nut, 


Alao, the program asralcased 1 "carly" bela. ‘The basic 


function is Mere, bul there wre many feature and. 


operational hules, representing & work stil in progress. 
(Chock the readme, txt fora list of things wo know areyy’t 
done yet before azying "bot if dacst’t..." 


One cavesut normentioned tthe docs ~ you might keep 
# pwper clip tuidy (lor hardware tescl) just in case the 
program crshes hard amd Iects-up sour Pelm, Bind 
ctashes have been few and tay baweon during recent 
development, but Id keep one handy just incase. 


Looking forward to use reports! 
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DGPS - Differential GPS 


Tom Clark, WITWI 
oLirkiDiomcat etiwanse.gov 


[Krom the APRS SIG} 


Vhore have been 2 number of DGPS commmentsAyucnes 
(be past few days. Let mo ny w give some answers. 


It stared when Skip Allison (K9SA) suggested thit a 
reference Sztion transmit (ts apparent position and (hen users 
i thes is sumetimes called map. 
s 


Cinod thought, hut lt doc ewok very well. Mark Sproul 
gave part of the wrswer fir his reply, bur ict me ampiil’y. 


Your GPS receiver measures the timing ofithe’},.123 Mb/s 
CA cede (293 meters per cening bil) with trapoct ky Be 
wilermal (and equde) sta clock [fh comitnon pridtice, this is 
expressed us an apparent distance tn the satellite, called o 
pscudd-range (PR) with the "pseudo" indicating thal Be 
Cock is teally imknown, By combining 4 PRs the rocciver 
can cumpuie 2 3-D position and the error the cleee 
Similarly the recciver miessures the apparent Broquency 
offer of each of the 2 satellites and expresses this 2 a 
pre ler speed, called 2 pscudo-tange mic (PRR). 
The four yield 2 determination of your 3-1 velocity 
tod the Eedquenicy conor of the recetver’s local oscillators. 


Nowailiys, cvery Moctyer you une hzs mulliple channels 
and eses Mure than the minimum of 4 satellites to improve 
wccuracy, It sive makes usc of thy (negcated PRR stata to help 
smouth the PR dala (Valled ‘phase smoothing). This 
is done ih amulo-stae mathematica) black box (BB), usually 
Kalman filter. If you are ohsorving N satollites (84) and 
averaging the PR & PRR dala over T seconds you have 
someting like (2 for PREPRR datay*(N satcliites)"(T 
scconds) Of dara to produce the same B NUIMbels = ie the 
solution is over<detemined, ‘The solution depends on 
Precisely whucit/how muny Satellites are wt usc. and on the 
recont histary of The measurements ind on ihe precise detatis 
of the algorithm: in the BB. and oe tho cfs of wee, 
tullipath, ete. on the raw data No hwo petaivers will haved 
perfect match of all these paratiieters, so the results of two 
receivers wi)! not mptely! 


LF you doubethis, fT suggest you iy the 2eperiment any 
uf us have Gonc. Put two receivers sile-byside (fr if you 
have au external antenny nd 3 micnownve power soulittcr, bel 
lem share the sine dnitemre) Tum them on and ing the 
posihon for a couple ol hours... Conrparc pointsby-puint (he 
results and you will see that ihe reecivers produce different 
"eround tracks,” with (he differences at levely Of tens af 
meters. [hn this test, if the receivers are 0 4ifrecent breed, 
or af they ase norpotivated ap precisely the sume tine, or 
iD the atenely wong into one recelver are interrupted [oF 0 
few seconds you will lind thatibe differences may be even 
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bigér, Oppoaching the sige of the “wandering” you sac 
in the position measures hy cither rocciver, 


Tha ‘weal DGPS ayste ms which use he RTCM SC-1 14 
“buxxward’ scronym solve ius problem diffcrently, The 
DGPS “maper" station istold whece it S logaiad fy measures 
ie same PRand PRR for woh gatsiiie bur oniy comput 
the “zero-D* clock ficquency exurs trom all the satellites in 
vicw, Ii then ipansmice the VR and PRR errors ut has 
Ceidrminad to all iis “slaves” ih 4 slanGerd fornia (called 
RTCM SC-104). 


The slaves (hen ese dhe PR end PICK diferences (0 correct 
(Min ra mcasiiremestls belave feeding thom ao BB filler 
Mgoridim. 


How offen anc these correcti(ing needed? The answer 
dependencton the pawer spectrum ul the errors thasthe DGPS 
Is wuprebuhe: The Moses! (aod mcs! ananying ,f of the 
ermors comes fromm the tact tha our Bol hes enayen ta 
Geyracte the perferly good GPS sutelliic signals ia proccss 
hewn 2 SA (Selective Avariability). (ey dither the uade 
and caries phase of the OPS saleliies with a pscuderandom 
scxqurane known onty 6 them, This cuses errors in the PK 
and PRR measured by wour rece ver, DOYS works bevause 
Le “resi” is Mcasiting dio DoD's di\her ind teling your 
recetver bow big il is via aradio link [t can unly clemrmine 
the PR und PRR errors beaded ot past History, ari Wie qoality 
Of ihe copections die wih tite Although we don!) Baye Me 
*MagicCap'n Midnite Deonder Ring” wo know the deals of 
the dillver, we fave beer Abie 1h mamenite Se pores Spectrum. 
The spectrum shows thal (heir modulation catendls Lom —1 
seoond to +) minuns, The short-period part of thls orentes 
foisc im youl Velocily deétarmination (this is the reason that 
your GVS shows 2 MPLispeeds when you are siupped) anu 
the comufative effosss over longer fines determine. your 
positional wonuracy, Most use? GPS mocivers myuire 4 
DGPS reftesh a few times cach mine, and hence the | Sor 
20 scoond beacon |iMervals we have used 


Arswering 9 Tew other questions Mat cropped up — Ane, 
N2ZRC asked; 

Puken, BTW, that thé FYWI-£5 experiment has Jong heen 

concluded, and that Dusy APRS newvorks such as we have 

bere in the nurtheasi cortidor wall not be overly salurated 
with the MUNIN Roeessin Wisecdnd DGPS comuoion 

Signals. Ls this rue? 

My W3TWI-13 DCPS neacon has made yee of $25,004) 
Trmble 4400SSE receiver T have at work Tt has been 
on-the-air only whell il is not needed elsewhere. We lave 
S\anmertime programs (especially in Alaséa) which lve 
prime call-on it, Hence It has been odf the air for the past few 
months. [have no ilen whether it will be re-welivalent. 


Bob, WB4APR said: 


TAPR & producing & kil that oll conven wny GPS with 
Process Game “agli S83 OiirTAn SO Wweac Mls SLUTADIC Pied st 


this applicanon, 
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Not quile ayrec The APR DGPS base works only woth 
ihe Motorola ONOORE VP receiver, which happens to also 
be Ge best Lining rooetvce Motorola has hod # propriesary 
DGPS capability id the GNCORE (and the carlior PVT-6) 
OEM receiver The T APR DGPS board, designed by Steve 
(N7HPR), has a PIC niicroprocessor thal converts Gum ihe 
proprietary forget into RTCOM SC-104 


Boyd, W2HOB chamed in with: 

Sure, JUS Tork over $499 a Garmin for thelr DGPS ro- 

COiVEy aint connec ft the Dam in of pour metic GPS 

receiver, xarumung it was "Dilferential Ready". It receives 

the Coast Gran! oonecdam o0 20-3 

Yep -- bul the reason E did TWI-13 in the frst place, ad 
ye reason tht Sieve did the TAPR. DGPS peujocy way that 
hums Aré & cheap bunch of Dastards! Rather than having 
overybady shell Out $500 for a VLE DGPS bor, lels bee if 
we can’t de (be same thing with onmawur frasqurees o9 
amiour frequencies with the seme oglipmem we are using 
for eels purposes. 

Ralph Fuwler added: 

However, [just do aot ace the noe), We are domg vehicle 

W009 Bore, fir (ree in the Amateur Sepvice. Why 00 we 

ned Tretia # Even though 1 hive had all the gear 

AMing Nera, 1 can"y see w uxeful Rinse in APRS for t 

Cerainly noteny purpose to justify keying my digg every 

UN) seotinds atid spewing oul this diye. 

‘The peopic pucing the oresrwe are individuals who don’t 

tyes run APRS, AD ticy want & 4 "free" source of DIT 

conte ita 


Usually my common sease cpesn’t lcad onc astray, $0 con 
MIMEDNE BiVe Ie Any food reams WHY we even NEED 
DOPS on APRS (requenoies? 

Porsurinlly, | prefer mcttic unlist My reason Lor bringing 
up TWI-13, and Steve's season for developing the TAPR 
prmyect was lo wdvance: the technical state of the art, GPS. can 
do a lot uf things for a Jol of poople in our community, Some 
of the uacrs really wentlneed/a jae the higher sccuracy, 
Have youever navigated a sailboat back home in the dark m 
a poa-koup fox? 


Pessunally, | find tho repeated keying up of a digt by 
somconc ar home who iso"! even moving, roporting that 
he isn’ Linoving, to boeven more ubnoxious! I could ask 
Iho relied question "Why do we aeed APRS at all?” 


And the lest fine {read Pan 97, nubody really “owns” 
any frequencies. This vp 10 sto use the resources for the 
good of al) fncets of the hobby, 


Wes Johnson (KD4RDB) brought up “inverted GPS*. 
This is fine if you qant to now where your company’s 
lrugk/bns/iain is now, "Big Momma" at home hase 
Compules the true Incation of “paver,” Bul mastofus have 
GPS to find oul where we are locaicd autonomously, and 
invertes! DGPS just doesn't auck 1. 

73, Tow 


Vice President Gore Announces New GPS 
Modernization Initiative 


Vice President Gore announced a $400 million new 
imitialve tu (he Presideny's balanced butper (hai will 
Modernize the Global Posiponing Sysiem (GPS) and will 
add rwo now civil signals to fururc GPS sareltica, 
signiicantly enhancing the service provided to civil, 
commorvial; and svi¢ntitio users Worldwide 


"The United Staves ls proud to bo 2 loader in the 
development ol the Global Positioning System =- a 
wonderiul example of how technology \5 beneliling our 
cilizens aml people wund the world.” Vice President 
Gore said. “This initiative represen o major milestone in 
the evolution of GPS as a ylobal information utility, and 
will help us realize the full henefits of this leahnology i 
the sexs millcanium.” 


This nidative x only the mast recentstep ip an ongoing 
public-private offurt to make GPS more responsive to the 
dceds of civilian users worldwide: National and regional 
GPS-based networks are now being oregted by 
vovermunents and industry around the world to help guide 
overything fom planes, trains, ships, and cles (h tractors, 
snowplows, earhimovers, and mining equipment, 


AS announced hy Vice President Gore last March, the 
second civil signal will be located at 1227.60 MHZ slong 
with the carrent military signal, und Will be available for 
gencry} use if noN-Salew-~<critical applications The 
Presidents Budget supparts implementing this néw 
oe the aateliites scheduled for launch beginning an 


Key (0 the overall modernization iniualive was a recent 
White Houxe decisian on the frequency for a third Civil 
Signal that can meet the needs of crilical safety-of-life 
toplications such as civil aviation, The third civil signal 
will be located at 1176.45 MHZ, within « portion of the 
spectrum that (s allocated internationally for acronautical 
radio nevigalion services. and will be implomenied 
beginning, with 2 sarojlite scheduled for launch In 2005- 
This initivtive erill cost $400 million over six yeam. The 
dete that new services will be available (o users will 
depend on the acwual launch dates, orbiting sufficient 
numbers af salellitos (0 provide usefy) services, and 
maintaming operstional capabilitics, 


Whencombined with the current civil signal at 1575 42 
MHZ, the new sigaalk will significantly improve the 
robustness and reliability of GPS for civil users, and will 
enable unprecedcoted real-fime dercrmination of highly 
accursle posihion Incation anywhere on Earth. This new 
capability will spur new applications for GPS, further 
expanding the rapidly growing marke! for GPS 
equipmieatamd services worldwide, 
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New Version of MamView 


Albeno dt Bone, PHD 
Albanese Pet 


Version 2.10 of Hamview has been Uploaded to; 
hup:/swww freevellow com/members/padan 
HAMVIEW is 4 freeware program thal: 
+ Sets an audit signal eater from s Sound Blaster(TM) 
ewipalible card or fim = WAY file 
+ performs awiidowed spcotral analysis on the incom- 
ing 4ignal 
displays theajgnal specijuin on ihe video screen using 
& carctully piatched color scheme 
* performs snc enhancement on the signal using s\g- 
hal processing methods 
plays the Gltered signal at ihe output of the audio card 
+ nrtd bast but not least, all these goodies ate done in real 
uimel (well, to be honest with ehout one secoml of 
delay fron) the input to (he Outpat, dus io the date 
WindOws used for signal imalysis and processing). 
The program wae especially developed for radio 
amateurs interested in all those communication 
lechmques where signals very closé to, or belaw, the 
receiver nvise floor are used, like EME, VLF, 2nd so on. 


Allthe hardware needed bs) 

* # Pentium computer with MS-DOS or PC-DOS 6,x« 
or grower (2 W95 DOS session is OK), Windows NT 
ie nol supported, as the program needs 19 talk directly 
to the hardware, bypassing any dnver, and this is not 
allowed under NT, 

9 Creative SH16 sound cerd or better. 100% compat- 
ible cards should work, provided that the curd Is 
Gallalupiex cumpaiible. 


What's new in version 2.107 
* Now INI fie management (many more setlings are 
now remembércd) 
+ Passthrough mode (ussful when tuniny, as the audio 
delay is suppressed) 
Now both ontput change: arc driven (this was a bug 
In the previous versions) 
The ourput. volume is adjustable with cursor Up and 
Down keys 
The local (ime t diplayed at the full minute 
New graphics library, which mcans more compatibil- 
ity with various video cards 
The East/West indicutur hus been moved to the bot- 
tum of ihe display 
Improved WAV files nianagement 
* Medium and Fast speed moics added, dynami- 
cally changeable fron) tho keyhoard 
* A few bugs have been cxterminated 
Enjoy, tnd, picass, do bugs réporting ! Thanks, 


+ 
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Technology Demo Day 


TAPR is proud io announce the ficst apoual 
Technology Demo Day sponsored by the TAPR APRS 
SIG. 


The purpose of iis event is th demonstrate cchnnlogy 
independence st the location of Field Day, Technologies 
like Packet Radio, SSTV, ATV, Spread Spectrum, [Gutes 
and uiber opersling, modes accessed via RF moans only 
Will be allowed, sintc this feflocts current cmergcncy 
situations Mt disaster rcenes in our present day world. ‘he 
1999 Techno Demo Day it to coincide with the 
ARRL Field Day, Full details are avallable a 
Dipi/iwwwi apr orga 


1999 Technology Demo Day 
» Commercial Power Resinction: 
No commercial power 15 allowed for stations submit 
ting a score, 
+ Band of uperation: 
Any frequencies what are currently allowed [or the 
mous inuse. HE, VITF, etc 
* Use of networks and digipeaters: 
Digipeaters, Networks, can be used for contacts. All 
APRS paths allowed. Sites must use RP (No direct 
Trust). 
Paruciparits: 
Any lidensed aniateur radio operator may participate. 
Participants that areal dircet connection to the nol 
cha portivlpate bul are nut permillel (jo submit saures, 
+ Operator Designauons: 
Single Opemior designated hy "SO" Multi Operator 
by "MO". No Openitor hy "NO". 
+ Minimum exchange cansists of: 
Cs}! Sign, ARRL scetion, Operator Designation (SO, 
MO, NO). 
Submission of scores: 
Do not send your Logs. Send only your score. Send 
your score to kb2scs@worldnct.att.nct or use 
hitpy/www lipr.orgdld. Soores musi be submittal 
within (wo weeks of the end of the event 
Points: 
m 25 pumnls fur reserving ihe ARRL message in digital form 
» 2 point foe cyery LIVE packer OSO (pecke: netwerk, 
conlyrence nodes, dikis, cic) 
» 1 pon for every APRS sianne “rectived* 
% J points for every APRS station exchanging messages 
«© Di penis ite recciving ATV signals from é range over i miles 
oo 


* 


25 polis for transmitting ATV tnanother stating over 5 miles 
5 points foe overy recolved SSTV picnune received 

»  S poms foe every bacamitted SSTV comact 

® 2S puis foe receiving any Sujellii¢ Uliital MESSAGE 

® 25 [enols for trancnitring any Saitilite digit) Mexsage. 

® 25 pone for making = complete exchenge using Spread 
Spevirud 
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» 4 pointe for cack Sprcad Spoctrii contact thereafter 


Suggested Operating instructions 

* HOOKUP YOUR SPEAKER. [f you aren Listening 
(0 Ihe packets, then you may not know whar is going 
on the channel. TNCs do nor desect collisions, 
DCD's do not cither, so just because the lrtle green 
light ts OFF, docs not mesn the channel is mot all 
QRM 
ana vormally.. 
USE SHORT packets and MINIMUM PATH. Use 
WIDEN-IN where possible. Keep hops practical for 
your ares (any niore than 3 is probably impossible), 
Work everyone you sce on inail/traftic pages. 
ACKS aie aol require! 
Uf you gets OSL mesange from the otherstation, don’t 
wait fot an ACK, Erase the outgoing message to 
reduce ORM! 
Intemct Gateways 
The key bere is that [Gules only pass through MES- 
SAGEs (o LOCAL stations ut their area. This means 
you can O8O with ailyone if you already know their 
callsign! You will probably MOT see thelr posits 
sihed only messages go Via 1Gatcs (normally). This ts 
why you should always include your GRIDSQ in all 
ol your jext Messages. Here are some ways we have 
come up with to ger around these quirks: 


* 


* 


» Assume ao SOLD wil 4 for davons and (ruess ot some APRS 
cull. 

m Waret yriu tretiie ihe As anon 2s enynne OSOs anyone if 
your area, you will nee diem for s reurn OSO. 

» Sonds CQ FD MESSAGE with your GRIDSQ and scpor to 
& DIGI id a known trea with an IGete. This will go through 
al) [Getce 

» Dod MAPS4AVERLAY-DICIS Jor an arez to see @ good 
sarget cali, 

» Do NOT send COFD of TARGET messages unti) you hate 
exhausted all her conreces, else oe may totally BLOCK the 
RF channels around (Gates. 

» Unce you sr workiog Via IGATES, PLEASE minimize your 
vib w ONLY tbe boss needed to bi) your Jocwl [Gure, 

» Hoe Siatioss; Ifyou are act going to Operate, please sei up 
your UN-ATTENDED home sautiun for AUTOREPLY with 
seencihing Hke "OSL | gridag}. (NO), ARRLsection, cic. For 
APRSdow this simply means send ONE message to the 
calisin of REPLY and make sure this message is ine first in 
your SEND ila. 


APRS is registered (0 Bob Brunings, WBSAPR. 
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PIC-et Radio: How to Send AX-25 UI 
Frames Using inexpensive PIC 
Microprocessors 


Joho Maen, WES 
Dinseng@ freon iz edu 


Abstract 

This paper provides sicp by step dueumentanonot how 
10 implement AXL25 UI frames using inexpensive PIC 
microconifolicrs: 1; is desivned pnmunty for those who 
wish lo umplemenl packet radia U) beacuns for point to 
Mulipoin communicdtions The article assumes some 
knowledge of programming concepts and PIC 
migroprocessors. le salvo discussed the limitations that 
MAST BE DVefoomes it order ty bull 4 completely PIC 
based tenmian] node conirollcr, 


Introductian 

Over the past scveral years there has been & crowing 
number of applications thar ulilize packer radio 
communication via OF (unconnected) frames. These 
applivations include the PACSAT broadcast. protocol, 
APRS transntissions, and my own HaniWeb file transfer 
protocol, Al) of these sharc the advantage that they 
provide communication of duta from one source to many 
TOOIPIeNts simullaneousl y 


ihe my view that we have only begun w explo dhe 
possibilities of broadcast data fm amateur radia 
applications. Furthermore, the efficiency ofsending data 
trom one soureé to many recipients if mach (hat |can often 
overcome Uo limitations imposed by the relmively low 
dais ratcs common in amateur radio applications. tn 
short, Broadcyst protocols can breathe new fife inw 
otherwise "slow" dat strame Of 1200 haud or less. 1 
believe the day will soon artive that at 7200 baud, LI 
frames will be the most common feats of Wandinitting 
amateur packet data. 


Currenily the princrpal means of communicning UT 
frames is tu use a standard packer reds \ermins! node 
controller, While the price of these had fallen t6 the $100 
range, by using small Inexpensive tunroprocessors. for 
these applications, the cost can be reduced even further, 


This paper provides the basic: tformauon that js 
needed to construct AX.25 Ul fumes wing inexpennive, 
oasy 0 Program Peripheral interlace Conirotlor (PIC) 
chips produced by Microchip]ne. This paner assumes that 
the reader has some familiarity with PIC chips how they 
work and how lo program them. For tore information. 
On ese Subjects, ses my recent articlo in OST” PIC 
microcontrollers ere available in single quantities for 
scound £4, In ae! quantities they. are cven less 
expensive. Using PIC micmcontrollen, jt is possible ww 
build adevice that cnr take serjal data 44 40 inpwl dnd send 
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rout as AX.25 UI frames using 4 PIC microcontroller Tor 
less than S20, 


This paper is Intonded 1 be generic in newwre While 
2 large variety of PIC microcontrollers are available, this 
urticle docs ml refer tu etry one particularly, insicad the 
concepts desenbed Nore apply 1 at least the entire series 
of Microchip midmnge (series 16) controllers. Further, 
1 did not want to Limit this dikcussion fo any onc particular 
programming linguage. All of he examiples presented in 
this articl¢ are in he © langndgd, J have used this 
language because I think that the onde ts much casicr (o> 
read and understand then ix eee latiguage (Lhe most 
commen means of programming PI aa But the basic 
consiuctions seen hore can be applied in any lenguage 
(as lonpas there isan appropriate PIC compiicravallahic), 


A Sample Dats Stroam 
For the plrpose of this disdussion esse thal you 


Went 69 broadcasi tho following simple packet 
W7t2—4 Co. BELAY: Geet 


This is @ Simple frame where the source is W2FS-4, tho 
destination is "CO", there js anc digipetcr called 
“RELAY” and the text tu be transmilted is "Teat™ J 
selecied this frame bewalisc ig 4 fairly simple packet. but 
includes most of the femtures that you would want to 
incorporate in a moré complex Ul frame. In 2 coal world 
siiuation, (he sourer of this dala could be almunt 
anything. 4 GPS Gata stream), an epionmated weerlur 
swion » DX Cluster, a highway terftic information 
strver or perhaps even a generic file server bike Ham Web. 


What you see above ts the packet aa ti would appear un 
your ~ There ie actuully somewhat Mare vo it than 
this. “The AX.25 proiocol divides the packet into seven 
soctions aefollows: 

1. Fleg () 

L Address 

3. Control 

4. Postoool Mentifics (PID) 

5. Information) 

6. Frame Chock Sequence 

7, Elag (3) 


Most of the infomation Selow describing these [elds 
is 4 surimagy of what appears in the AX.25 protocol 
deacriptius.” I have simplified this material to only 
doserihe What yOu noud i now t send UL frames. 


Plugs 
The Dags arc simply the hex value 7A (01111110 in 
binsry) sent over and over 2gain when no information is 
heine trensthiticd. for exefaplo, when you sét the 
TXielay on your TNC to some value, irsends flags (7E‘s) 
over and over again for that period. These flags provide 
the receiver wiih a clear indication of when one packet 
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has coed! and dhe pest le beginning. Thus, dicne must 
hé at least onc flaw between lwo sd jncent packets, 


Address. 

Tho addrwas feld contains ibe dealinalion (CO, ot this 
chive) Wie source (W2ES-4. in this vase), and! up ts eight 
digipoalefs [only RELAY. in this ease): Each of 
“gallsigns” fn the address field myial contain exaculy 7 
churneters, six lof the calisign ane 1 for the SSID, Ifa 
callsign is Tess than Gcharacters ionig. Ir oust be padded 
with blanke In addition. the tooeiving startun musi hive 
some way tt) determine when wie address field Has entiod 
(since Pt Onuild have anywhere from 0 lu 8 digipealers an 
it), THS is handle! by sifting each of We dits one position 
ip the ich a0 that 6 0 appears a the least significant hil. 
Thies bil is then set to.3 onc forthe SSID (zeventh byte) of 
the Yast callsign in ite mddress fleld For eeavaple, the 


destination callsign would be engoded as loliows: 

Character Value from fed Ho 
ASCII Table alue 

Cc 45 (01000011) BE = (10000110) 

Q 31 (01010001 AZ (1010001 

Spaca 2 tot a (01 

Space 20 00000) (00000 

Space x pt 40 Proonos 

Soace 40 


v4) (01000000) 

The seventh byte, the SSID, is a birmore micky. Use 
the following bit patiera: O1PSSSSx where SSSS is the 
SSID (in hinary) and x ts 2 UF (his iy net the ast callsign 
in the address field and a | WF itis tho last callsian ju the 
address ficld. Since the Ucstination address in this case 
has no SSID (that! the SS(D =0) and tt isnot the Inet 
callsign, the yuluc should. be: OL TUKKAN) or OU in hex. 


The next callsign i¢ tie source edlisiga, which in this 
caséls W2FS-4 Usilig@ iho rules established shove we get 
the following string sf bytes for ihis culls: 

Ww 2 F $ Spane Spare SEID=4 
Ac OB OTTO 

There: is only one digipeter so it le necessary to set the 
least significant bit cf the SSID of that callsien to 1: 

A Y Spaco SSID= 0 
AA 6A 38 rd BR St) 61 (01100001 

Since UT frames are generally brnadeast and not 
ilirected af any station in particular, the destination spuce 
is often wasted with something fairly meanimeless (Lilec 
CQor APRS), Tho APRS MICE protocol capitalized on 
this by actually cnaoding useful position information 
within the destination wddresay, 


Since we srconly doing ULirimes, the control and PID 
bytes are preuy siniploe. Always use the hex value 03 for 
the Lontzul Byte and the value FU for the PID byte, 

I 

In this case the liformation being conveyed 1s simply 

the word "Teast". Thix consists of 4 hex byies as follows: 
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T 4 s t 
es = 73 74 

The emily thing tobe cereful about here ts (bat these 
values ure NOT shilled to the tefl as the address hytes are. 


Brame Check Sequence 

| wes yallet Oisappoiniod with the description of the 
Prime Check Seuytienve tha) is contained in the otherwise 
exceltent AX.25 Protocol definition published by the 
ARRL. Here ts what it says: 

The fiume-chedk sequetce (CS) Ta sixteen bit numbcr 

calculated by bod he Souter and receiver of a frame. TI 

1s od 40 insure tut) the [rame was not corrapied by the 

medium oved i get the Grume Crom the scuder to the 

recelver, It shall be calevieted in eocardance wilh TSO 

3309 (HDLC) Recommendations. 

Fonunitcly there is Ginsiderdble mformation on the 
Intersect concer ing the calculation of this valuc. which fs 
more often referred to a8 & “CRC than an FCS. In 
Addon there ts 25 cxoollenl article in the Ssplember, 
1936 issue uf By Magazine on this subject” Rather 
than review the theory of doing CRC calculations, | will 
provide 0 refatively simplcmechanism for calculating this 
value, inipléemeaial in nesemabler and C This oride is 
included in Pigure 4. 


Putting It All Together 

Aside trom the Aags and ihe FCS (which will be 
criculated 44 we go along), our test packct can now be 
implemented ad an array of 27 hex bytes as follows: 
C Q $SID=0 


Sp Sp § Sp 
86 h2 40 40 % » 8 
Ww 2 Fr S Sp Sp $side¢ 
AE uM & AB at at 68 
R E L A y Sp $SiD-0 
Ad 84 a R2 B2 “wa 6 
Control FIGs rT & a T 
og Fo | 65 73 74 

Or, a5 an initialized same & 
byto Sondbatey27) = {0n88. DeAZ, On4O, Owtd, On40, 
eso, OWED, mee, Cette, OxOr, Ours, Oxshy #xao, 
Ones, OAC, Ona, ONSE, OnSt, OnE, Gebd,  Oned. 
Gives, oOwro, mets, DxES, Ont), devel 
Doing It with a PIC Microcontroller 


So aside from putting a Jew lags on the ends and 
adding the FCS, one simply needs to transmit this set of 
bytex in ander to transmit ihe Ul frame, There are a 
number of ways that this can be donc, First, it is powsible 
to get tlic PIC itsclfto ectually send (he data by simutating 
# dine Wave with something called a resistor ladder, The 
theory is as follows. You lake four. (or more) output pins 
from the PIC and connect four (or more) different value 
resistors (0 them, You Gonnecs the other ends of these 
resintors togcther, Then you step t(iugh the output pins 
to wel & rising and falling voltage that simulates a sine 
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wive, This method is documented In a Microchip 
epplication note. 


Asccond mothed ay to Sed a dala stream oul of he PIC 
lu a mioden Chip) dnd have the modem chip generale the 
tones, There are # number of tone producing chips (hat 
will work for thia application. Tradivionully, puckel TNS 
have used (he Texnt Instrunienté TOMS105, Because tits 
chip ts no longer being pradvcedd and ts geulng harter to 
find dnd more expensive, f didn’t want to stan dows this 
road, Insicad, I've beem experimenting With he 
MXGCOM MX86!4 chip, which cost about five dolla, ft 
works quits woll/ for this Applioution, Ti appears that the 
Philips PCD3319/ PCOS3 2 chips will alsu work io Ihis 
apphestion and cost anoud $150, bur I've nor head 
oocasion thy sc them yer. 


Even usiog » modem chip fo generatc the toncs, you 
can’\ simply aend serial Gats outa PIC pin and capect il 
generale packes (Wal ca AS deoeded by otlior TNCS 
There arc three reasons for this! 


1. Scriat data cuntaina sari add sidp bite. Thest are nor 
used jn packet radio tamunmstuny, 


2. The AX.25 protocol speoifies that if five onseciitive 
1's are received in a row, except io o Hay bye, 3 zero 
should te adSed alter (he airing of fiveoncs. This 3 
referred (0 as “bi-shuffing™. LE yuu arc cdmstructing ihe 
AX-25 frames yourself you arc responsible fur bit 
stmifing. 


3. Packt} radio uses 3 modulation scheme called NRZI 
{Non-Retum to Zero, lnverted), "This mednea that the ones 
ant zeros Wre NOL represented hy high and low states for 
tones), Rether, acera ts represented by'a change in tone 
(if it was bigh, i goes low; if it was low, uo woes high) 
Wwhikt a one is represented by no change In ione, Together 
With bit-swufting, this cosurcs they there will be a tone 
change at least every five bits, if not more often (except 


void SendPackel(vold)i 


iS 


dur Cnyes). This bélps (ho teansmil and reocive timing stay 
in-synr 


to order to implemen (his is 2 PIC inicrocanrofier, 
thetefore, You must tdke the (ncoming datubiccam, 
caleulate Ibe PCS, add the Nags uid rowe the stream of 
Hala 10 8 Suibrqutine that handles the iransmissicn of the 
CA LAWN in ACCOUNL the proper Mimung oF thc bits, Diy 
stuffing, and NAZL Ths # tall order, bul il can he easily 
handled by 4 36 PIC chip! 


On to the Code 
Hot is some sitippel down C dade that will send ou 
aatnple array asen AX,25 Ul frame. This code is written 
speciicuily fur uss wilh tye PIC C compiler made by 
, Ine. Wis the least expensive C compiler currontly 
available ($69). As noted above, dhe same logic Now 
could be applicd 10 sending Ui fares using asscmbien 
An vacciicn! assembler (MPASM) is ovoilable fron 
Microchip, Ine tree ofchargc: Starting with an overview, 
the StudPacket() function zhowa in Figure 1 will send the 
packet (thal is Gootained in the amay Send Daly. 


At the heart of the SeddPocket() tunetion is the 
SendBylef} function which ts called 10 send cach of the 
27 bytes in the SendDate array, The SendByte() function 
1s Shower int Figure 2. 


Nolo that for cach byte, (he Bev j¢ transmitted Jeast 
significant wy first (tet is from ryght & lei, raiher than 
from left $6 righ), The lunctioa aclay_us is 2 routine 
shipped with the CCS C cumpiter. Tis supposed to create 
aWelay of 850 micnwecords. You might think shat th& 
Is too long 4 poried » lame 5moe 1200 baud would 
normally require ihai cach bil Inst cxnclly 833 
milliseconds (1 seg/J200), The CCS timing routiao is 
Nol exactly scoursic however. Evpcoimention revealed 
that a value Inv tre OCS function of 850 resulting in 
timing that is correct lor 1200 baud, 


//The wersable stuff counte the ounber of l’s in a ro¥. Wren At gets to 5 


Senie=fcehi~OxPP; //Te 2 FCS Sytes are initialized to rF 
atuft = 9; 
// at ic eles to stuft a 0. 
tigen bath //Torps Of the aicrocontroller #in that cuntydle the PTT line. 
fiag - TRE; 


sesflag = FALSE; 


for (iso; l<20;i-+) (Sendoyte(Ox7£}}; 


flag = FALSE 
fori l-0)1<77 
fcofleg ~ IKUE; 
fesic “fools Oxtt: 
foehi =~ pean Seth 
Semisyte|tceic); 
Sendsyte( forks); 
testlag = FALSE 
Flag - TRUE) 
SendByte,Oxte)s 
CULDEE lew / PTT); 
) 
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pire) Nyse bw eng 


¢/7h@ variasiec ‘flag’ is true 2f you are tranemitting fiegs (72's) 
7/3ne variable ‘tesfieg’ 1s true if you are Lradenitting FCS Sytes 
//Setaa fieg bytcs. adjust Leogth for tudelay 
(/each ftiaqg takes appros €.7 ae 
‘ftone sanding fTlegs 

/feend the mrecket bytes 
about to eehd the fs . 
‘faust YOR thee with FF beters sending 


/f/seod the lov byte of fre 
/f/aend the higk byte of fcz 
//dene sonding Pos 
/faberat to sand flacs 
// Send @ tlag to end packer 
ffankey OTT 


Figure 1 
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veid ape tee (hyte dabyte]{ 
th, bt; 


toe tk=9; eB; yee 
bt = inbyle & Gx01; 


23 not 6 
Sr (be we b) pflipouti)); 
elise [ 
stutite; 
== ((tiey ~~ PALGE) & (apurt == S))/ 
@elsy_cs(850)) 
fiipout( ji 
}/feod of if 
5//and ct eise 
inbyte = inbyte<<i; 
delay_ue¢359); 


ee the follwing Tor @ach or the § bite ie the Inte 
f‘/steip off the cightmorct nit of toe by 
{¢ {(fesflag == PALSE} & jtiag _ Frepeod b jZesbieybths; 


te to be rent (inbyta) 
//a0 FCS cele, but mmly If this 


flag oz fcr bytu 

vf aE tats bit sen asec. [ilp the sotpus stete 
/f/etberwise 4f it ie ¢ 1, do the folleving: 
/Jineresent the cnunt of consequlivw tia 


ffataf! an extra 5, £25 t's in a cow 


(introduces a delay that orestes 1290 basa 
//tlip the Gotpet state te ataff a 0 


(7/9 ta the navt sit in the syte 
J /intowtiows o delay that creates 1260 baud 


Figure 2 


The flipowi{) function changes the state om the vulput 
pin when a zero is being sent. 11 is shown in Figure 3. 


Finally, we need the routine that actually calculates the 
FCS. ‘The FCS consists uf two byles, which I havc called 
feslo and feshi, These are both initfally set to FF. In this 
example the FCS will be calculated on a bit by bit basis, 
Adgorithims exist that can calculate th¢ FCS either s bit at 
atime ors byte sta lime. Figure 4shows the calculation 


yas aa 1 if 


is ¢16St_teeti port a,17) boscput_ sgn ieee £135 
elee (cutput_ low(pin_|l)}; (id the 


= 


//Yips the state cf catpot pin a_l 

‘/elnce thie is a 0, reset the ature omuntar 

(71T Che atata of the pin was lov, make it nigh. 
slate of the eln wae high neke it Inw 


(XOR) on this bit from the status register and the bit that 
is being Lrinsmitted (tbytc). [fthe resull is equal to 1, the 
FCS is XOR-cd with the hex value 8408. [Ff the result is 
equal to (1, this latter sicp is not performed. Either way, 
the new value of the FCS is preserved in fcshi and fcslo. 
This procedurc may sccm ralher arcane, but it does work. 
For # discussion of the theoretical reasons behind this 
procedure see the 1986 Byte Magazine article. 


Figure 3 


routine. 


The [unction pacameter tbyte is citber the byte 0000 or 
the bytc 0001 correspunding (0 the valuc of the bit thit is 
corrently being tansmitied. [ have used three asscmbly 
language iostructionn in the beginning of this function 
(between #asm and #endasm) bécausc there is no simple 
means of rotating a 16 bil value in the CCS C 
implementation, These three asscmbly language 
instructions simply move the 16 bit value one placc to the 
right, wilh the previous least significant bit being placed 
itr bit O of the status register in the PIC chip. The neat 
ling (the line that begins with if) performs an exclusive-or 


veld Zoahitipy:é Sbyte) 
{ 


#282 
scr 63,9 
BaF feehi.F // ztomates che entire 16 bite 
BaP foslo,f // ta che right 

Foncssn 


Sf (¢f(etetee © Gadi)“ (chyce)) <=O0x01/ 7 
teaht - Eeehi"Oas4: 
teslo ~ fcelc*9493; 
} 


A PiC-based TNC? 

From the above discussion it is clear that it is not all 
that difficult to send AX.25 framtes using a PIC chip. 
There arc a wide range of heacon typc applications where 
such a device could be very uselul. To go one step further, 
does this mean we could build « PIC-based TNC for very 
little moacy? Unfortunately this is not 2 trivial matter. 
My néar term goal is to find a way  huild a 1200 baud 
transmit module that will take a continuous dala stream, 
convert It into packets and transmit it. A similar module 
on the other end of the link would undo the proccss. 
Using this mechanism you could transmil virtually any 


Figure 4 
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serial data stream froit one point Omany points using 
CRISIOE aTTMeUr PadiO (ASCH Vos without conventional 
TNG:, My intermediate term goal 4 te hulld a Tull duplex 
stand-alone 1200 baud (and then S601) baud) KISS TNC 
using these imexpensive vliips, U1 tus vould be 
aconiplishel i) would IMve @ myriad Of applicarions 
including very inexpensive YAN) baud amateur sateiliic 
modems, 


There aré 4 Aumber OL hunlles 1 be overcome before 
aay of (his is possitilo. Stating of ihe tinsmipsidd, the 
basic problem is thar che device must receive dain vie 4 
scrial link al the same timc that it is transmitting data over 
the radin. The headin slyle devive dis¢ucsed in this arliete 
whkes ealoting date abate ih ubisjuel foi wharever sowoe 
and transmits it using AAL2S, For thé purpases of iis 
device, tL is assumed thal the dala strew is oot 
continwous, Tf tic juput data sycam [s. concinyous, 
however, while itis tranismiiMing the Gret packet, is mist 
also be scournulatiay data dior the secund packet over the 
serial link, Some buficriug would also be required since 
there is HOt A bilLor bit Comespondence beiweon Ihescrial 
date strewm Owhich includes star and stop bits) and the 
radio Gala slream (WhICh includes 00 sléri And stop bits, 
bit does indlads addresses, PID and control bytes, tho 
FCS, cic.), 


The receive side may actually de a bic more difficult. 
This.is beraupe the (nooming packerniust be reeerved in 
ils enlifely in order to calevlale the FOS before it ts 
forwarded ourthoserial pon since packers with inenrrect 
FCSs should be dhscarued, Thus iberé miual be enough 
buffer space to hold the onlire packet. Most packet 
applications, in¢)uding all of the ameleyrdigiial eavellives, 
are [imitex! to PACLENSs of 255 characters,. Thore are PIC 
niicroprocessors wilh cnough on board memory ih handle 
iis available mathe $10 nines, However, some proisepls 
are now using packet Icngths in cxcess of LK. No PIC 
contains Whis much on-board slorage, 40 sume external 
SRAM would be required. This, in tara would involve 
using 2 PIC with a substantial number of 1/0 pins (far both 
the data and address Lincs). 


Conclusion 

Contrary \o popular Opimion, he most signifivunt 
limitations in packet radio today arc not technological. 
Amateur radio operators are unly begining to scratch the 
surface of the range of things that can be accomplished 
with the technology that is already 2yailable. In addition 
to the quest for faster speeds, we should also focus on ncw 


Notes 
}. Hansen, John A., Using FIC Microcontrollers in Ama- 
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2. Fox, Terry L, AX.ZS Amaléur Packel-Radio Link- 
Layer Proiecol, Version 2.0 (Newington, Ci: ARRL, 
1984). ib, p-4- 


3. Morse, Grog. Calculating CRC by Bits and Bytes 
(Byté, Sept 1986, pp. 115-124), 


4. Microchip Application Nowe 635, D/A Conversiva 
Using PWM and R-2R Ladders to Generate Sine and 
DTMF Wavelurms . 

S.wwy anicmship com/Downloati/Appnote/Category/ 
16 N/D0SSSa pal 

6. Fev émorecomplstedesuriplida sce; McDermott, Tom. 
Wireless Digital Commeniquiions: Design and Theory, 
(Tucson TAPR. 1945) pp: 121-726. 


Update on GPS and APRS related offerings 


| thas been & while since we topched on all the various 
G¥S and APRS sufi at TAPR. Here is (he overview: 


The APRS SIG hss a ncw web page: 
Wtip-//w ww .loprore tape himl/aprssig.btml On this page 
you will Find Sinks wall the APRS-cclated software storeé 
on TAPR, We zto now providing file repositories tor: 


APRSdas 
MacAPRS 
WitAPRS 
javAPRS 
APRS. PLUS 
Waypoint 
palmAPRS 


Az for GPS Kits/Products 
Garmin GPS-25 (OEM engine) 
Mataros Oncore VP (OEM engine) 
TAC-32 Software Registration 
Garmin Duta Cuble (for the GPS-25) 
MCX RF Pig Tail (to get front your engine to the rest 
of the Worid) 
Garmin GA-27 Antenna with MCX connector 
Motorola Antenna 97 with BNC connector 
TAPR DGPS Differontial GPS 
Garmin GPS-20/25 Power and Signal Interface 
Onvore VP Powers and Signal Interface 


pecs that car be developed wilh the slower wpced APRS MIC-E Radio Mic Bacod=r 
digital (cchnologics thal can piggyback on conventional | TAPR PIC-E PIC-Based Encoder 
FM radio channels One key two doing thle tz 19 develop PAPRTAC-2Temally Accurate Clock 
extremely’ { ive packet radio interfaces.PICchips | 4i) jhese can be found at: 
oun provide 4 meins of doing this. bttp:/Avww.rpr.ore/tapriimn|/epst.ntmi 
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Spread Spectrum with a PIC 


Steve Brugge. KASMVA 
sheveln@skyme ser.c2-tect Com 


PIC DS1 
This is one of the whacky spread spectrun) transmitter 
eaperiments I did one day back in September, 1997. 


in this experiment, Thad the following goals: 

« Transmit direct-sequenee spread-spectrum of a Mun- 
chester-encoxded data sircam 

* 1 Milx chip rate with a 4 MHz PICIGFS4 

* Manchesier encoding in software, at a rile of 3.89% 
bits pee sccond (1/254th uf the chip rate), Data rate 
is bal that. 

* Burst ode - data sent in short packots (so that thore 
Would be rime (0 load new data before SS transmitter 
turned back on) 

+ Pscudorandom binary spreading (PRBS) code gener~ 
ated by 7-bit linear feedback shift register (LFSR), 
using the tans specified for hany usc (127-bit maxi- 
mai-lengih sequence). 


Hardware Notes 

The bardware implementation is quite simple. There 
+s 2 PICIGFS4 in a fairly standard configuration. The 
PRBS Sequence is Quiput on (BO, and the Manchestered 
TX data is ourpul op RAO. There’s « debug pin which 


PIC16F84 
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toggles for cach data byte sent, providing a convenient 
trigger for the scnpe. 

The PRBS code was XOR'cd with the 
Manchestcr<incoded duta using an extemal NOR gate. I 
could have perfarmed this function in software, ton, but 
Lwanted to see (he PRBS code on the oscilloscope. 


The sprevd Mauchestered dais stream is then mixed 
will he cartict frequency, using a double-balanced mixer 
from Mini-Circuits. Sorry, It's been awhile, and I forget 
the part number. [used 2.4 GHz for testing, although this 
could work at 900 MHz, toc. 


T didn’t give much thought to how this stream would 
fhe synchronized to or received. I think that the 4 MHz 
PIC: crystal should he used fo reference the transmitter 
PLL, so that the transmil cartier frequency is some 
hiulliple of the PRBS bitrate, This allows 2 ‘sliding 
Gorrelalor” (frequenicy-locked-loop) to be used on the 
receiver. Aftcr the data is de-sprcead, it can be 
de-Manchéstered fuitly easily, 


Firmware Notes 

The PIC software jmplements the J-bir LFSR hy 
“unrolling® the code and “bit-banging” it on one of the 
port pins. There ia one instruction (at Icast) for cach bil 
of the PRBS amde. 


I used) @ BASIC program to generate the “unrolled” 
PRES code. I misplaced that, aaeyes can implement « 
linear-feedback shitt register, righ 


" KASMVA 


Free use euthorined for erndteur radio operstors 


3____ tem 
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The firmware depeads on there being “wide places” in 
the PRBS code -- several bits of the same value in 2 row_ 
Tt uses these places to perform the Manchestenng, and the 
required looping | and braching. It depends on the very 
dcterministic timing of the PIC processor's instructions, 


The firmware sends a fixed-length packet (in the demu, 
it was 8 bytes of the constant 0x55). fi repeats it a fixcd 
number of times for redundancy. The Manchester clock 


} Bpoasd-ape TC deaponatration 
1 Septesber 37, 15937 
Steves 0. Bragg 


tine impienenting a 1 


is toggled ance per 127-hit run of the PRBS sequence. 
The data is clocked at half that ratc, 


Since the PRBS code is fixed in the firmware, you 
really couldn’t call this Code-Division Multiplexing. 
However, it is SUll Direct-Sequencve Spread Spectrum. 


Here is the heavily-commented source code which is 
also available at: 
Www.c2-toch.cani/~stevelyka9mva/picds 1.asm 


boise generator In SOPIPARE | 


H 
: This pracren wutputes Mancheseter-enceded syachsonsss deta whtle =f the same 


—negechip-pe 
Tris i¢ the cwfinition of the Prc’ese wltinate capebliizy at 4 WHz- 


List Serrcléréa 
Pinclude <elérad. Dice 


__COMFIC XT_OS¢ & _PHREE_Os 


eutbit equ #’o06c' 
molk equ §'0605" 
bitcat eqs K’'GG0E' 


Uset to output Manchester dete 
Manchaetar clock state 
rmanber Of bite 4ent in the 


@ go gaz (ccants cova) 


rptent equ sor’ rigibay of tinvst neeenge has sepeated tor i 
rexiuncancy (counts town! 
msgbef eyo H/d010" etart of mesrage buffer; & bytes lozg 


msgend equ 4/00)]5" 
repeat. aqu 3 

SéaTing TXHOD PORTA, ? 
#eTine PRAS 26ers, 
#A6fine DESUGPIN SORTA.) 


end of meetege buffer 


~ s = We ee ee me ee 


nutes of tines to repeet message for recumtancy 


ory 0 fpatert address 0 
goto sta 
org o«08 : 
etarc clef PORTS { Clear port A 
eler z0nzrs. t Slear port 5 
bet STATUS ,AFO 
elet TRIER 7 Make port A ocutzsates 
olct TRISE ; Make port 8 outpals 
bet STATUS, APO 


} Oirect-sequancy spest-spectrun ceshet tcanent= 


7 The epee Vil] Mascheeterc-encode end transmit & fixed dength, S-byte oesenge 
{ along with the Baw 27-bit sequence secuires =o spreac it at 2 i-meyachip cele 


Jebit iincear feadhsck shift regieter (1Z?-bit moximel-leogth sequence) 


OLOOGOHSAOIIVAOALJOOIGIIIDILONOOILIGLOLLL L004 494 1G1di455 
OOOOCHOIOICIONIGILIGNOIGOGIONUIOINGILIOOLONOOLCOI91002002; 
AOLIOIie0o1II 


The entire pesudonoles sequence is amplemented 25 4 jist of 
her's and bet’s. The only way that other werk gets done 
{i-a-, Me ata Se cae data) while Generating PV is 
that there ere boner of i¢s and O's I call “wida placee*. 


There vide places caly an instruction to inktiste ead 
terminate thes; during tina, the cote can do olber wark. 
Kotel This code saeunsE: 


1. Wo Interrupts cogur durlyg transmit, 

2. Kn sabreutines ace celled during Loansmit (cerefei moditying:) 
2. Tt fae Brclusive Ue of the File savlect regieter (FSR). 

4. The PIC te eve ot 4 Was Ent 1 aegsachip/s. 

5. he manchester excode rete is 1/25% the chig sate, 


Thie code ie SYSMEMELY time semaitive. 5e cereftul enflfying it. even 
cycle off will cause =he pencorandes chipping sequence to be Zocor sot. 


ee Be eh ee ee be ee by my mp ee mp ey fe By ee bt me me te ae 


movilw #°55’ + SS will be the test wend petters 
movvi 3 asgbut { lesa it tnte the messace Duifer 
movwit asgbet+L 
morvt Regour+? 
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———"o 


tom 


— 


: 


movie =msgbuf 1 Get address of message buffer 
maovel =8606FER } to file select register 

eclrz melk } Reset Manchester clock 

Roviw «6286 

mover = bitent 3 & bits per bytc 

Teviw rTeapeat 


j xYeset repest count 

{ Pulse debug pin 20 ve know 
ber DEBUSPIN y it’s the atert of the sequence 
bef TxHOD ; Sot transmit high to qet ready 


If this were & real trananitter, this would be the place to 
turn on the PA, Plt, ate- 


This 43 the beginning of the sequence 
pet PRES 79 
bet PRES >i 


Here 16 a “vide place* in tha anquancea. There are five (5) zero bite, 
There are folly (4) Inatructicn cyclen ayatladle to do saomathing- We 
Manchester-encods the data hit to ke sent (L5B first) with the clock. 
bef PRES 3 0 

{1 cy) 

ql cy) Get byte that’s being xnitted 
{1 cy) Manchester encode 

tl cy} Data bit in tsp of catbit 


nop 

novt INDF,w 

worve nclk,v ~ 
novwE£ 8 ooutbit 

Centinus sequence 


~~ ee 


boE PRBS 7 a 
bat PABS an 
bof PREE 39 
bst PaaS s1 
bef PABE +0 
bst PARE yt 
bert PABS 1 0 
bet PRES a) 

= PRBEE 1 0 
bat PREE rt 

< PABS ra 
bet DABS 1 0 
bet PRES to 
bat PRES t2 
bez PRES 3 6 
bat PRES it 
bet PRBS te! 
bat PRBS ay 
bef PRDS 7 0 
bef PRES 3.3 
bef PRES 33 
bef PRES 7 9 
bel PRES 7 0 
bel PRES 79 
beck PRESS 7 9 
bef PRES 31 
bst PRES a1 
bsf PRES a1 
bof PRSS 198 
bef PRES i1 
bet PRES 70 
bat PRES rep F 
bst PaBs 1 
ber PRBS 11 
bet PRES $21 
bet PRBS ; © 
bef PALS ; 0 


This le o “wice piace” in the sequence. ‘Thora ara tive (3) one bits. 
Theré are four (4) instruction cycles avaiiable to-do seaathing. 

If clock state ta zero, prepare the next pit in the current pyte 

to be wont. We actually shitt the data in the hutter, which dows not 
destroy it since a byte rotated 8 bits is unchanged. 

Note that the clock toggles at tyvice the data rate. 


bef PRES 71 

btfec nolk,6 * (2 cy) is clock slate currently zero ? 
goto wide2a 3 (2 cy! no, just continue 

rrt tunr,ft 1 {i cy) yes, move next bit into place 
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a i 


vidasa 


i“ eee 


ides 


1 
wideéc 


dect bitert,f + $1 cy) Decrement bit count 


Cantinue sequence 

bet PRES : 4 

This 12 2 ‘wide place™ in the sequence. There ere six (6) one bits. 
There ara tive (5) instruction cycles avatilenic to do s 3 

Seod inverted Manchester-ercoded data ta the TXNOD port bit. 
This section takes 5 cycles is any case, 

bat PRES L 


i 
btise aaeeity ; S cy) Is it a ona? 
goto wi 7 (2 cy) Yes, jump 
bat TAHOD + (1 cy) No, send al 
qoto wided 7 (2 cy) and continue 
bet ToD 7 


(1 cy) send s 0 


This ic « “wide place” in the sequence, There are seven (/) zerc hits. 


There exe six (6) instruction cycles available to do sonathing- 
Bere, ve decrement the bit counter, If it zero, it Js reloaded, 
and the message polnted is incremented, 

bct Pass o 


{i cy) 

(1 cy) Check bit count 

(2 cy) is St zero t 

{2 cy) mo, just continue 

(2 cy) Yes, reload bitcnt to & 
(by setting bit 3) 

(1 cy) next byte 


nep ; 
novt bitent,£ 
bttes STATUS,=Z 
gete «idede 

E 4 bitent,3 


2 et me ee Be ot te ee 


inet Fen,? 


per DRES 31 
ber PRES 33 
bef PRES 31 
bef PRES 3; 0 
bef PRBS rie! 
bcE£ PRBS 70 
bs£t PRBS ii 
bet Pas sa 
bet FRSS i 0 
bet PaBs 7 © 
bat FRSS ae} 
bat PRBS Pi | 
bert PRSS 7 9 
bet PRBS 3 0 
bet PRBS : 3 
bet PRSS ryt 
ber PRSS 3; 3 
bert pRaS a 
ber pRaS ; 8 
bet pRras ia 
bel PRBS 3 0 
bot PRBS Tie 
bat PRES si 
tet PRaS 79 
bsf PRBS 71 
bof FRBS 7 9 
bet PRBS 7 9 
bat PROS eo! 
bat PROS wth 
pat PRSS 21 
bet PRBS 20 
bet PRES : 8 
bst PRES :1 
bet ?PRSS 10 
bet PASS : 0 
bet PABS 1 0 
bet PABS ; 0 
bof PRAS 2 
bef PRBS 7 9 
bef PRBS 7 3 
bsf PRBS z1 
bet PRSS 10 
bet PRSS 21 
bet PRSS 1 0 
bet PRES 5 0 
bat PaRaS rie 
ber pags ed) 
bef PRBS ; 0 
bst PRS 7 
bst PRBS 71 
bef PRBS 79 
bat PRBS rae 
bst PRBS 31 
bet PRSS 3 0 
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bef PRBS 
bsf PRBS 
bsi PRBS 
bet PRES 
bet PRES 
bet PRES 
bet PRES 
bat PRES 
hat PRES 
bat PRBS : 
Thia le the beginning of the sequence (#9622) 
bet PRBS 
bet PRBS 

Were is « “wide place” in the sequence, There ara five (5) zero Dits. 

There are four (4) instruction cycles sveilable te do something. 

Here, we toggle the Manchester clock, and chack for the end of sessage. 
idel2 bef FABS © 

movie i it cy) ’ 

xorwS aelk,? {1 cy) teqgle Meachester clock 

nove FSR, + (L cy) Get file select register 


i ie ee ee 
1 OF tte te 0 0 Ob be 


“~— 


+ 36 oe ae ee 


sublx =xsgend (i cy) Check for end of message 
Continue scqucnce 
bat PAES > 1 
bat PRES +1 
bez PRES : © 
Ret PRES ¢1 
bet PRES ; 0 
net PRES rt 
bet PRBS 70 
ber PRBS 7 0 
bet PRBS - 7 6 
2 PRBS rt 
bat PROS it 
net PRBS 1 © 
bet PRBS + © 
bet PRBS $2 
bef PRBS 3 0 
bet PRBS ee | 
bst PRES Pa | 
bsf PRBS 33 
bef PRES 7 6 
bs PRES a | 
bsf PRES ;-L 
bet PABS 0 
bet PRBS : 0 
bet PRBS + © 
bet PRBS 7 0 
bat PRBS xt 
bet PROS ri 
bet PRBS 32 
bet FRBS ro 
bat PRBS : 1 
bef PRBE : 0 
ist PABS $3 
2 PABS age | 
bet PRES 21 
bat PRES a | 
bet PRES : 0 
det PRES 7 0 
bat PRAS 7 i 
bet PRES s 2 
Dat PRBS zi 
bat PRES #2 
bet PRBS zi 
bet PRBS 7° 


Thie ie “Wide plece* in the sequence. There are six (#) one bite 
There ere Clive (5) instruction cycles available to do acmmthing- 
Pulloving a*sero” bit, there is another “wide place” in Che 

ace, There ere seven (7) zero bite. 
There are 2ix (¢) <os=recticn cycles available to do something. 
Gere, wo deeremen= the nossage repeat count. LE we have trensnitted es 
masy redundant copies of the aeasage a8 deelred, we exit to ebhut the 
ttanenitter down. 


ice22 Def FRSS 74 
nop 3 (1 ey) 
btefss SsTATvS,z 3 (2 oY! Te the meessge finished F 
goto widel2 + (2 ey} Bo, continue 
Geer rptont,f 3 tl cy) Decrement repest cocnt 
hop + ¢1 cy) 
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Wide32 bcf DRES 
btfaa STATVE,= 
goto done 


{2 cy) Will we repeat the message ? 
(2 cy) No, we're outta here! 


; 
3 
, 
moviv wmacbut 3 (1 cy) Yes, 
movwl£k FSR 3 (i cy) Reset message pointer 
pop 1 {1 cy) 
nop 3 (1 cy) 
wide3ic bsf PRES Pwr 
bef PRSS : 0 
bsf PRES 3; 2 
bef PRES ; 0 
bat PRES Phe 
bet PaABS 7 6 
bat PABS ee 
bat PABS 7 1 
bert PABS 7 0 
bert VRES 7 oO 
bef PRES 52 
bef PRBS tA 
bef PRES 7 0 
bef PRES 79 
bef PRES 70 
bef pres 71 
bert PRBS 7 0 
bert PRES 7 0 
bert PRES 70 
bet PRBS te! 
bef PRBS 20 
bef PRBS Te 
bef PRBS a1 
bof PRBS = 3 0 
bst PRES x1 
bof PRBS 3; 6 
bot PROS 3 © 
bst PRES 72 
bat PRBS ; 2 
bat PRBS 7 t 
bet PRBS ; 0 
bet PRBS 7; 0 
bat PRBS 71 
bef PRBS 7 0 
bet PRBE 79 
bet PRBS 7 9 
bet PRESB 7 9 
bet PRBS Te 
ber PRBS 74 
bert PRES 7 9 
bat PRaS 3-1 
bet Pras 3 0 
bat PRaAS i, 1 
bet PRBS 1 0 
bet PRES 3 0 
bet PRBS Tas 
bef PRES 1 0 
bet PRES 7 0 
bet PRBS 5 i 
bef PRBS ra 
bef PRBS 10 
bef PRBS 74 
bet PRBS 72 
bof PRBS ; 0 
. there are 3 ones here 
bat PRES 72 
ber DEBUCPIN 
ber DRBUGPIN 3; For debug 
bof PRBS 74 
bef PRES :a 
bef PRES 73 


1 Sere is the lest “wide place” in the sequence. There are four (4) one bite. 
: There are three (3) instruction cycles available, 
; encagh time to jump to the top of the loop. 

bat PARS ;2 

nop 7 th cy) 


goto = seq + (2 cy) 


: We are finished sending. Time to stop spreeding and turn the TX oft- 
z {debugr do it all again!) 
done goto stert 

and 
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DeLorme Eerthmate GPS Units Unussable 
for APRS 


Jaoies ANGAa, KSSWT 
james widermunivenesrum, van 


Aucnition fellow APRS cothusiasts apd amaveur 
balloon chasers: The new DeLorme Ranhmate Cres unit 
Is useless for our purposes. That's becunse: the duty from 
(Ais UNL Bornes Ou 1 a NOn-puanidard proprietary foryat 
>» Ol the slendan! NMEA format, 


I gol Wo of. hese bls 10 se for APRS, only so Lind 
out that they are of no useto me. The Tripmate, which 
hen been dixoOnliusd ond has teen replaced by Ue 
Eanhinalc, dig'seng 16 date abt in tbe NMEA Jormat 


The fact that shia unit uses @ non-standard deta formt 
isn't mentioned in (he sales literslure, wren. DeLorme's 
website (www-dclonic com), Lonly found out by poading 
a product review in the Dallay Morning News & couple of 
days aller covewiag my unils, Then J called DeLorie's 
ech-support people jusi 10 be sare, 


Tu their creWit, DeLopme jd apres fo jake the uniis 
back and refund my money when J explained that the unis 
were useless fn fie J sure (bo Earthinate is a good 
Prodyet 10 bse for planting tips, it j05t cat) be ised for 
APRS. The mapping CD thal comics with the Bacihmaic 
(Street Ades 6.01) will work with both mandand NMEA 
data and this proprictary format 25 well, 


For mote jaformation, consult the DeLorme web alte 
ne call them at }-Ht10-452-5931, The technical support 
number re 107-346-8901, 


And us forme, 1" atill lonking gor an inexpensive and 
lightweikhUGPS enging thov outputs data i the standard 
NMBA format. If anybody hve suueestions, I wyuld love 
lu eur Irom you 


Changes at Agrelo 


From she ARRL Latter] 


Changes a) Agreioe Effecuve immediately, Aarclo 
Enginccring of Pattcrsonyille, New York —manulachuirer 
of the DE Jr direclion-finding unit—says if fas appoinicd 
SWS Sccurity of Strec, Meryland, os caclusive 
disinibitur for Agrelo’s DF and vransmitter products, 
“SWS will be responsible for sil sales and lechnicsl 
Support lor these ems and will bcsptting up ihe deslor 
nowwork. handling stlvertising, and all other 
responsibifities,” say @ statement on Agrcla 
Enpincenag’s Web site, btip:/Avww-sgrelo.cont, Agrclo 
President Iné Agrélo, N2OGO, apologized for problems 
with delivery and support of Agrelo Engineering amateur 
products and says bis company im the future will 
cuocenirute on ihe commercial marke: and “divest 
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vurtelves of sales dnd support" [ofits amateur line. In 
husinéss since | 972. SWS Scourity ts nun by Steve Uhrig. 
WAS3SWS, whon) Agrelo descrhed as “a ham, an 
expcricnced jntemational busincsstnen and a designer of 
prodessignel DF systems.” Agrelu asked lor the amateur 
community to be "ppriont” dining the wansitien. He said 
any product or service “still owing as of November 1998" 
would be shipped drum Aiselo °as tune permntia,” but that 
al! inquiries should go to SWS, 1300 Boyd Rd, Sirect, 
MD 24154-1836; (el 410 879-4035; e-mail 
sales(@swsscc.com; http://wwwswssec.com, SWS says 
iis OW Wiking orders for Agrelo products. Agrelo said 
SWS would be rcleasing upgrades, vptivas, and 
enhancements tothe DF Ir as weil anew accessories and 
cumplete DF systems. 


Kenwood TH-D7A Firmware Upgrade 


Korwood Comm unicaliie Carpentier 
Buoy WWW ker Ood.0e! 


lnanangolag citer to provide industry leading support 
for Our producis, Kenwood hus feleased Service Bulletin 
ASB-1063. ‘This bulletin can be found on Kenwood's 
PIP site Kenwood would like to cxpress appreciation to 
Cuslomers who have assisted fi discovering software 
improvements. thal! have been fixed in the new firmware. 
We are happy ta report that new TH-DTA radios recontly 
shipped to Aultorized Kenword Dealers have the new 
Drm ware lperide already. 


Exisiing TH-DVA owners can send radios in for the 
upgrade to Kenwood Service Center West ONLY, since 
Apccral Equipment is required to pertorm the work. if 
your normal opesillon paltem is nol Allected by situations 
necding an upgrade, you may consider waiting for any 
fuluure upgrades thal may be considered 


Keawooo realizes the potential of customer 
pirtivipalion for improving our products. Commenis on 
the newsgroups and listscevers arewelcomed. 


You cau downlowd Service Bulletin ASB-1053 using 
(ie direct path listed below: 
fip2/fip kenwood nevees A/konwood/kenitp/conwood 
*Amateur/AmaleurServiceBulletinay 


Ifyou are using Mictusolt’s Interne: Explore: and have 
difficully getting io the FTP sile try this. address: 
hitg//208,197.91.81/Amateyn’/AniileurserviceBulletins/ 


THis Jatest Hulletin is. in Me POF format and requires 
the Adobe Acrobat Reader to view it. In the near future 
all currently listed pulleting will be Converted to fac PDF 
format for Giles downloads and clearer printalie copics. 
This bulletin only: applies to TH-DIA wansecivers sold 
in the U.S.A. This information may not he valid for other 
TH-D7 cquipincat sold in Europe of other murkets. 
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APRS Needs Your Help 


Bob Brunings. WB2APR 
Prorringe ac tay 


“Up Front” in the March OST published 4 nalinwnwe 
map of the 500 APRS <ipipcaters, Bur the whole 
meaningyintent of the original submission was Jost in the 
aliting- The lille and content was supposed. lo be: 


APRS Neetis Your Help! 


Even if you are noc lino APRS, you might he able to 
Delp your Sllow HAM travelers through your area of (he 
country. An analysis ofall the APRS digipeaters. in the 
USA shows tte following statistics: 


EAST of Mississippi: 
82% of population is covered by APRS 
52% of the area ts Covered 


WEST of Mississ)ppl: 


37% of the population is covered by APRS 
ZA Of the erea t& covered. 


Everyone is going Wireless! APRS js "wireless data” 
for HAM Radio. 


For truveler, as long us yuu ure un the APRS coverage 
area, yOu have NaGionwide (racking and 2-way Messaging 
capability (Even in your et with the Kenwood Data 
HT!), Our is to at Joust cover the major 
IhOroughfares for (ravelets. Notable weak areas in the 
Cast ane. 


South Georgia 

E-Ceniral VA (Richmond, Norfolk) 
Eastern NC 

Western PA 

Mississippi) 

Southern [LAIN 

Weslern KY 

North Central NY sta 

Mainc 


All ittakes foran APRS digipcater isa TNC and aradio 
on 144.39. If packet hes died in your area, of forany other 
rezson you have an available high antenna and TNC, we 
could sure use you'on 144.39. Come join us. For more 
info sce WWW. aprs.org of WwWw.epm.arl 


Also, the statement in the phote wbout using Satellites 
in the West was origially written as an objective, nota 
fait accompli. Although with taal week's APRS/MIR 
School lests, many stations exchanged packels via MIR 
sing only their HTs andl rubber duck antennas. 
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Boh Snmlage 
hruninga@nedncavy mil 


Well until 10 minules eum, there was an APRSut culled 
NATSWEB scheduled for Launcher integration in 2deys 
and Inunch im 3 weeke We have heen working almost 
wrournd! the clock since XMAS when we were offcred 2 
Tree Launch if We cnuld build a fully qualified satellite in: 
6 weeks... Wo did! 


Here is whiat i} hau! 


A launch to genatationary transfer arbiton the equator 
ut 36,000 kin APoyte by H60km peroeee that would give 
12 hour aday coverage to anyone anywhere (except the 
poles). “The mission was io provide an APRS mobile 
position and sletus reporting link Goan mobiles anywhere 
hack intd the internet linked worldwide APRS 
iDfrasinctits, Oursalellite consisted of: 


Two Digipeaters 

Two completely Separule hut identical KPC-3+ TNCs 
and 2 meter mdivs, One was on i vertical whip and onc 
on & hopizontal whip. Power out was 2 whoping 10 waits 
euch! Since these were omni untennas and we had no 
attitude poqwol, 2 micters Was the only option. GU cm 
requires 9 more DB for both up and downlinks). Exch 
digipester was backed wp with « failsafe timer circuit that 
would powet-cycle the TNCs if there was no PTT activity 
in Over 6 minvic. Kantromes had bumed us a2 pair of 
ROMS with our defaults, so we cantc up ready to go after 
each power cycle, Wealao added a touch lone reset circuil 
as an added precaulion, 


Power System And Structure 

Each system had its own battery und 0 solar pancle for 
nearly (U0 san ihwaination. One of the TNC temor 
coplrul lines on cach TNC wis used) (cross comme! (be 
power systems in case onc system failed; then we could 
use ils battery for the other one. Dr. Bili Clapp at Weber 
State in Ogden, Utah, was doing (he power systems, end 
we at the Naval Academy were doing the COMM 
package. We Would attach to a 9 loo. by 4 Ron square 
Open box truss made out of 3000 ths of steel built hy 
Boeing as their dmmy muss. This miesy wets & vibriion 
Mass t¢st unit mover intended for launch, bur since there 
avers m0 other payloads, if became ihe prime payload. 
Unfortunately for os. it was painted all WHITE, <9 its 
average ler) perature would hea Very cold-Al Gag CL We 
were using’ thermal Insulator and then thermul vuatings 
On eur boxes in achieve a ice (10 4) deg Cooperating 
temperature for us. This thermal design was « nun-lividl 
exercipe! 
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Telemetry 

We wed the LEDS ON/OFF switch in the TNC to 
AWilch he 5 a¥anaMe andlog (puts to ewo baAaks. of 
sensors, 4 currents, 4 jempcrayires, tyifery voltage and 
RF power oul, This tor each systém, Thus @ total uf 20 
lelemetry values from our off-the-shelf RPC.3+6! (This 
Salolfitc has po orhor command/copttol system other than 
the TNCs), 


Link Budget 

Anyone cvuld bil the diyipeuters with 4 L6OW orobile 
amp and a mobilcoamtonna foptinized for peak power up 
alan ingle sl about 40 deprecs) (36,000 km is 4 long way 
away). Anyone could hear the Gownlink with an 
OSCAR-i0 class siation. Bur the intent was tw just have 
ohalldoven permanent rund stations feed the downlink 
into the APRServe network, Thus, eveyone everywhere 
would seo. oll sotellite Mobiles via the existing APRS 
worldwide Tiivastrcitre 


Uplink 

One uplink wee On 344,39 since it was already 
duttorized over the eoiire Nom Anrerican qontinent, 
And since target mobiles would he fadraing mostly 
upward and all other terrestrial users would be radiating 
on their horizons, We calculated we enuld get a 10 10 16 
JB SNR se that the mobilts woukl bo heald above al) 
uiher usem. (AMSAT also gave us a poasible alvernale 
uplink fn the amaleur saielitie segaient in case APRS 
ai On in. Europe whete 144.39 is a ineteor scauer 
freq. 


Downlink 

Weomild disn dayenyink On 144.34 just fine, since with 
6 Ground siiOns All listening all the time and froding 
ther combined signal tnia APRServe, the chnnce that all 
6 stalions would have local QRM at any instant ts 0.0) 
5G, this yaAVe us 3 99,99% prubabilily Uf success on every 
packet, AND aur signa) itn 36,000 koi would be su 
weuk tosll other APRS wacrs, they would not even be able 
fo bear il cxcep! with 3 beam anfenina pointed UP... Thus 
we could operatic fully on 144,49 BUT 144.39 a @ space 
downlink is sot politically corroet In the gentlomons 
agrecinent to keep all such activity in the AMSAT 
sogment, and would ezuse discontent in Entopr, Titis is 
the primary ressou we had completely Joa) aeduntlaal 
systems, One for North America and one for Hunope if 
APRS csughi un over there, 


But alas, she STATE DEPARTMENT just killed ua! 
Our FREE tide wason the lauoch of 5 totally passive 
dumonvy 3,000 Ib MASS being launched to csarthe SBA 
LAUNCH system. Since the launch wall be: ib 
pride a waters. using a Russian nine on & 
Scamlinavie stip with system intezration by Boring. 
BOEING bad ta ee a Technology export License fron 
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ihe Stale Depariment for. the Launch (This takes munths 
ifnol years!), Now, since Busing was going to add tis (an 
active payload) to thelr dummy mass, STATE 
DEPARTEMNT said NO, They say, “this ts achange tn 
your expon Ticense which will have to be modified and 
‘esubmilicd " 


[For those not familiar with tiie Sed laineh program here 
is the fink thar describes this commercial endeavour’ 
Wi. bocin g. com/defensce-space/space/sealaunch) 

-Ken Mirabella, KMG6YH] 


Boeing was actitally geting Sactied about our system, 
Since n would give (hem attitude and temperature 
information which they had no other means for getting 
fran their totally passive mass, Integration of our 
NATSweb sateUite was on their work plan for integration 
and ihey have had engineers working wilb us in 
are for tbe clean room evplution for (be fast 
month. 


Bocing has been fighting for us now for a month trying 
io convince Stave Depariment that this is a icivial change 
and that irdnesn': ne=d this king! of buresuerstic provoss, 
Bur with thoir BILLIONSSS launch an line and only 
weeks awsy, you can see why (hey cannot re<do their 
paperwork (which has been the subject of lots of Statc 
Department oversight of late) jus! for our $2000 
allachmenl. So bere; Friday alternoun, we arc bumped. 
And their 3000 Ib. chunk of steel goes; © orbit (for 
hundreds of years) with no télemetry systern al all 

But we DO How have a satcilitc READY TO GO for 
the next opportunity’ (wpyone know of another free 
launch?) 

OH YES, it also had a NASA imodified GPS unit 
attacbod (0 ofie of he TNCs 99 thal We Couldseohow well 
GPS worked Inam apace? ARGH! 

For desails sec our web page” 

hitp:/Aweb.usua.navy.mil/-bruninga/NATSat hum! 

The WEB pugeis a week or so out of date, since we 
Weis COncentafing morc oY bufd| ig it, Unan documenting 
It, Hu We WAI! Cheam thing yy baler. 

Sa} HANKS to all in Lang Beach that had offered to 
help us when we Bew out forintegration next Wednesday, 
nie Lime Now Losend youll personal messages, Phave got 
lo WO spend some family time, since Thave been working 
16 hour dayssince XMAS and sleeping here overnight in 
theudlice about 30% of the time... 

it wae un! 


de WR4APR, Bob Naval Acuderny Sutellite Lab 
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Followup on the EVM Radio interface Kit 
[From the TAPR DSP SIG} 


Filter Files 

If you revently put loyether the very moc TAPR EVM 
enclosure Kit.and downlnaded ie Titor Ales trom TAPR 
as Collected hy RC7WW, bul Were unable to gel Ihem (o 
mn, you may want to read this message. 


Toouldn'l yet any of the Alef Null Bles to run. Tt tamed 
out thal there were some simple instances of variablo 
names (6.2. buNen for one) beng the same in leona. asm 
and the application .esm files, and this Kepi things from 
compiling. 

With a few simple variable changes; 1 was able 10 gee 
bandpass, corcifis, {ft-cut, inour, and talk to work, and 
used the lor noise reduction On some EME coninels this 
ovening, And I think my works though Pdidn't look for 
a rity statkin. ORMORWN. howls for some reason and 
wasn'Tuseable here. : 


If yOu want the modified osm files, or the .cld Liles, 
just ler me now and T'll condi! a5 attachments, 


When you compile, remember to incluve the oesded 
auxiliary .esim files in the serie directory, If you arc 
welling slhige error messages when you compile aller 
you cormeet the duplicate variable Dames, its probably 
because of not having the mccessary files in the directory, 


Roger Rehr, W382 exvlA3OK ex-WAZ IM 
rrehr@épix.net hilp://www.epix.nel/~rrehr 


Software 

_ Acouple of years ago, Duplosded z collection of stuif 
lor the EVM called pliowe_ilcip This package has 
versions ol Leonid, acvers] modems and other EVM 
applications, DLEXE, SPYJEXE, and one or two other 
goodies, 


This file is at: 
Uip://Op.apt.org/dap/recent: uplonds/nlown_11.zip, 
you ty Gnd it by simply browsing ihrougb ike TAPR 
sith, you may miss it, because it ls in tho “recent uploads” 
ares, nol with the ofher EVM software. 


This sbould have all the source Mes you need 
in compile the welded applicatians without any errors, 
They should also nin (ob my hanlware selup, al lcest), 
However, iD your radio haekup ts difforcnt than miincyyou 
mey havete chante (fe conditionml compilation lines for 
the CODEC chahnols, cic 


TE you 20 () WwwW-etols,com/dougbert, you wall find a 
coups Of ipdates to some ol the files, such as bies2-asn)- 


When Lgeta chance, | ought to review the package and) 


update it by cleuningt out any obsgicte or waeless stuff, ant 
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making any chanves to the applicaiions that sre needed tu 
Nake them work withour modification with the TAPR 
Interface cimdult, LL anyone Has any sugeestions m this 
regard, please let me Know. 

Diniglas Braun, NIOWU 

doug. braungiintel.com 


EVM Enclosure Headphones 

I recently received the enclosure for the EVM, Iisnow 
ip fod cing dnd Do nol God any problems ninning 
any of the software in the RC7WW collection, What I did 
tobe when runnin the fillers is the headphones socket, 
601 added tho boadphoncs socket to the back panel of the 
2nclosure Tihink Uhis is something to have if you intend 
lo experiment with Bilers. 


Ray, DRIES 


If afiyune olSe Winls to do this, be aware of onc thing: 


The “sivuml" connecsion of he EVM headphone jack 
is NOT at ground potential. It bas semething like 2.5 volts 
On it Tl stu alick & stereo Neadphane socket in your 
efclosure’s Gunlt panel ani) Goincet it to thc EVM's 
socket, you coulé create a shor’ from the headphone 
pseodo-ground (6 thé real ground, Carvess the solution is 
10 find a chessis-muilnt hoadphone sockor that does NOT 
have an electrical connection hetween its common 
lerminul ahd ils. mounting hardware. Read the CODEC 
hardwate dats sheet for more inlo. 


My solution was to add.2 dedicated audio amip to one 
output channel and book it tw aspsaker. | do nornormaily 
use (He headphone Output, but. if can be handy for 
debugging softwite. 

Donglas Braun, NIOWU 
Aaag bray neeintel crm 


Web Page Editor for APRS SIG Page 
Wanted 


Gree Jones, WOSTYD 
wdsive@eprory 


TAPR is looking for someone who might be interested 
in taking on the jah of keeping up the TAPR APRS SIG 
web pipe. With all the sites coming on-line these days 
with lots of neat AfSrmation, We eft looking for someone 
to keep The page ourront, 

Our curren) page rellecs the page | did over two years 
agorwhich 1s terribly in ocod of regular updating asthe 
aclivity om APRS continues to increase. 


If YoU ae Interested, ploase let ine know. 
You.cah vieW the currént page at 
itp) //wwew, Wiprorg/ (apr hil Papessig. htent 


Wintwr 1999 - Issue #73 


“Connect Request 


Lhaven TAPR TNC 2, with an HF-sptil mind Wnstalled 
Tim looking for # tuning indicator addition for this TNC 
Something driving @ bar-graph LED would be nice, 


Karl Fraser, KEiA 
kkla@efn.org 

PO Box 41273 

Evgene, OR 97404-0826 


I nced help on locating any eroup sill vorking with tic 
L.L.Grace DSP-12 platform 


Sydney F, Chiswell, W21CZ 
CZ@buffnet.net 

76 Chardoo Dr. 

Baffalo, NY..14225-2314 


[ ain trom Melbourne, Australia and bayo 2 DRS! 
DPK-2 TNC. ORSI ie tio longer in business and f any 
irying ty focatc some uperdes (new or used) for the 
above, They include, Open Squecich OCD, High Speed 
Clock, and Time af Day. | would consider a TNC with 
made fired and am siso secking the DRSE 9600 modem. 
Thanks [or your help. 


Trevor Snilth, VK3TI 
nash0O72@vicnet,net.au 


Personal Review ot Radio Shack Simplex 


Repeater Controller 


Roaald G, Parsons. WSREKN 
workoamssor2 


Radio Shack has 2 new item. Simplex Repeater 


Contrblier, £19-345. In theory, this how digitally records. 


up to 30 seounds of audio frum 4 receiver sad then 
Automatically Keys the wensmjiter and repeats the audio, 
Tt will zwn, lor several weeks on 4 AAA batteries and 
conics with a patch cable io connect to Icom, Yaesu, 
Alinco. cle. HTs. 7 thoushi this mipht be 8 neat gadget to 
All in dead areas ul p digipesler for moe roules, ole 


Unfortunately, the unit has two majorilzws 


1_ ‘There is a delay of up to nwo scconds (by 
specification, im practice, somewhal less} belore the 
igital recording starts. Bul ites cnough tw cutoff the first 
word of su of a repcied Inensmission- To get a packer 
through. T'XDelay has to be upwards of 40D msec: Shon 
packets seldom ure decodeuble. even with PASSALL 
ON, J didn't investigate the problem wilb packets, 


2. There ts no provision for am ID, silber in wigs or 
Morse ode To he legal. the HT would have to have an 
auw-ID feature. 
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The unit docs function 26 déserihed in the manual, and 
\f you dan‘t mind the repested transmission getting 
chipped al ihe beginning, it may work for you. 


Bilent Key: King Hussein, JV1 


[From the ARRL Pucific Division Update wul the ARRL 
Bidletin aad Letler-{ 

Radio amateurs around the world juined in: mourning 
the death of Jordan's King Hussein TY!, Husscin, 65, 
died Sunday morning, Feb, 7. The Middle East's 
lOngest-eigning mulcr. be'd beon Jordan's king for 47 
‘yeors, aking the throne when he was just e teenager. His 
Son, Abdullah, 37, succeeds him, 


ifukscin had earned a fesfutation 25 2 catalyst lor peace 
and a5 3 conciliator in the Middle Ezst. 


Hussem was 4 Life Member ol the ARRL. ARRL 
kxccutive Vice Presidcnr David Sumncr, K1ZZ, called 
ih “On enthusiastic radio amateur whose support was 
invaliuble ty usin obtaining new amoteur bands ut the 
1979 World Adminisiratrve Radin Canference.” Sumner 
recalled that in May 0979, Iniernational Amaleur Radio 
Unidn President Noe) Eaton, VESCI, was myited tu 
Amman to meet with King Hussein. 


“Jordan's sunportof the Amatcur Scrvico.was much 
cwidence at ihe conference that fall, and Was a crucial 
clement in Gur sucvess," Sumner sid, The WARC-79 
resulted in Amatwur Ratlio’s gaining the 30, 17, and 
12-meter bunds, ‘That same year, JY. was featured in the 
film, "The World of Amateur Radiv." Hussein regarded 
his 1983 contact with Owen Gorrion, WSLFL, on board 
lhe Space Shittle Columbuw, as a high point im hus 
Amatcur Radio activity. 

King Hossein alsa participated in) lhe histone 1995 
joint tsrae!lordan JY7$X operation on My. Neho, where 
hams from both counties participated in a Field Day-like 
operation, The King pul in appearances both on the air 
aid int parson, Much.19 the delight of the participants and 
those waiting } work him ond TY74X, 


All menthers of the Jordanian royal family 
awomativally hive Amialeut Radio privileges in Jordan, 
Although the new king docs not appear to have a call! sign, 
King Hussein's widew--the American-born Queen 
Noor--is JYINH, King Hussein's brother, the former 
Crown Prince Hassan, is SYZHT, while his cousin, Prince 
Raad_ JY2RZ i¢ chairman of the Royal Jordan Radio 
Amateur Society. 
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APRS Emergency Planning 


Bob Brunings 
brunlnenGinadanayyn fl 


Leotently posted 4 messaveto the SIG explaining how 
APRS attempts to maintain a “nel-eyele” lime of 30 
Thinvtes during beniga opsravens and o [() Minute 
nef-cycle time during luca) or dynamic emergency 
Operahons so thal users can have a common expectation 
aboutthe latency of data on their screens, {See the article 
"APRS Netwark Cougestion" on page 9.) Maric Sproul, 
writer of WinAPRS, sent me 4 messige supporing this 
philosophy 40 now iLcan become a common denominator 
for n0rmél APRS planning. 


‘Thus, those of you who write emergency operations 
plans can include these defanlis in yoor planning 
documents. WinARPS zllows the user tu sct any rate at 
Ady time. Bat, since the change belween 30 minutes arid 
10 minutes in APRSdos is automatically adjusted based 
in the length of the PATH, these plans should be zwere 
Of this in recommending path lengtns Jor emergency 
Operations. 


APRSdos will switch to 10 mrmoutc rau: on direct and 
vne-hop packels. If you need more hapa end sill also 
aced the 10 minute ric, you must Overnde this by 
manually editing the CFIGHxx APR Tile im your root 
directory, The default is 30 minuies (1800 seconds). But 
please remember fo retum_it to the 1800 sccond rate [or 
benign Operaions: 


Oe ee ee 


FCC's Hollingsworth is Net Guest 


[From the ARRL Pavlfte Division Update and the ARRL 
Letier, Feb, 5, 1999] 


The FOC's puintimen lor Amateur Radio enforcement 
Rilcy Hollingsworth, K4ZDH, put in 4 guest appearance 
January 29 during & session of the Squtts Carolina Single 
Sidoband Not on 75 meters. “They vontacted me anil 
asked me if t'd cake a few minutes to talk with them," said 
Hollingsworth, who's » South Caroling nutive. 


Hollinyswerth said he told. (host gathered for (he net 
“where we've hocn, where we're going. and what we'rc 
iTying 40 wcoomApTi#h" in seems of ham radin entnroemsnt 

said he expects to retum two the dimwaves from time lo 
line dnd weloonres invilations fons othe: onganized net. 
(His e-midil address 16 sholling@fee.gos_ phone 
717-338-2302. Hollingyworth's unannounced and 
unexpecied sppesrance On 3894.5, MIix Janeary 13 lo 
discuss complinnce and enfurcesmest created a stir within 
the Amateur Radio community. 


PSR Deadlines 
Check page two for upcoming ASR deadiincs. If you. 
have something for publication. please ooatact Bob 
Nansen, PS editor at psr@taprorg TAPR is | | 
for echnical and introductory articles on the following | 
‘subjects; informalien on gencrel digital 


VOMMuUTCat ans, applications using digital 
SOMIMUnIcHfions, cyvipmem Binks or modifications, 
future directions and standards, tutorials, and any 
regional packet news or inlormation. 


RARER EERE REE EE REESE EEE EEE EE EE EES SRR er ee Re eee eee 


Mall-in Ballot for TAPR Board of Directors Election 


All Information Must be Provided: 


Member Number; 
Check Number (from mailing Iabel): 


Signature: 


Mail to: TAPR, 8987-309 E. Tangue Verde Rd, #337, Tucson, AZ 85749-9395. 
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Pacweat Status Register 


Vote for up to three: 


Steva Bible, N7HPR 
Steve Dimse, K4HG 


Bob Hansen, N2GDE 


SS 


Steve Stroh, NSGNJ 


Must be recelved by March 31,1999. 
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Kits/Publications Update 


TAPR Member's Mug, Shirts, 
and Badges 

Dan’t lorget that TAPR has mugs, 
shins. and callsign bedgcs available. 
The TAPR mug is an 1loz white 
Porcelain Mug which has TAPR 
logos in both Black and 
Microwavable Gold, TAPR shirts 
are available in a variety of sizes, 
styles, and colors with ihe TAPR 
logo stitched into the material, 
You can also Nave your name and 
callsign added undemeath, And 
as slways TAPR badges are still 
popular, Let everyone know 
you're 4 member end supporter of 
TAPR! 


Shirts: 

www. tuprorg/lapr/htiml /shicts.h 
im] 

Mugs: 

www Japroreaprihumi/taprmug.h 
tml 

Badges; 


TAPR News 


CompactFlash Card Adapter 
The new CFA kit is evailablic at the 

office. For details check out the last 

issue of tbe PSR or on: 


http://www. tapr.org/tapr/html/cfa. tr 
tml 


TUC-52 and METCON-II 
personality board. 

The METOON-2 is currently in 
first siago beta testing. Ron Parsons, 


wwwiapnarg/apnhinl/badge-himl | WSRIKN, has been banging away al 


TAPR GPS Update 


the TUC-S2/METCON-2 along with 
Paul Newland. AD7L As soon as 


Thc TAPR GPS Page has been | parts atrive we should be scnding out 


updaled io include the Garmin 
GPS-25 OEM boat, Garmin GA-27, 
and several new Motorola GPS units. 
Sce http://www.tapr.org/eps/ Steve 
Bible, N7HPR. has taken over the 
tesk of keeping up with vanious GPS 
technologics that can be made 
avajleble io the membership through 
TAPR, 


TAPR offers both the Garmin 
GA27 and Motorola Antenmad?7, 
This provides good chuices to the 
membership for antennas, something 
that has besa lacking. 


On a last note regardiog the 
GPSS§TP. We 4rc cxsmising 
porsibilities on how we can provide 
(his unit and still provide sumething 
More than just getting it directly from 
Garmin, 


Winter 1999 - Issue 472 


the rest of the beta build. 


TAC-2 

The TAC-? has heen shipping ata 
Steady rile since it became availablo, 
The TOC development seems ta have 
stalled. As of this PSR, oo date is 
defined on when we might seea TOC 
extension for the TAC-2 For more 
details nn the TAC-2, just subscribe 
to thc TACGPS mailing list. There 
is GD =xcelient discussion on XNTP 
znd other issucs on the TAQGPS list 


MIC-E 

Another 50 kits arc being 
completed and should bo available 
through the office the first of 
February. Tf you have qucestions 
about what the MIC-& dues or how 
people are wing i, you can use the 
MIC-E majling lst 


Packer Siatus Realster 


TAPR Publications 
Networking Withoul Wircs: 
Amateur Radio TCP/IP The first 10 
chapters arc compltted and we af 
working on getting ihe last few 
chapters put in before we go to 2 
another review of thé hook, 
We might be loukine at 4 
DCC publication date jj] 
there are nol low many 
revisions left (0 do. 


1999 CD-ROM 

The FAPR 1999 
CD-ROM should be hitting 
the production house 
sometime in March/April 
and be available at Dayton. 
We hye a fix for the TE4.() 
browser problem we héd on 
the $998 CD. With the 
Amount of daia on thin 
Uptoming CD. we might 
have to move to a wh CD package 
Keep an ¢ye on TAPR-BB und the 
web psec for infomation before the 
next PSR. 


Spread Spectrum Update 

The Spread Spectrum Update 
publication is in at the office You 
can order your Copy via (he web page 
al: 
www.taprorg/tand/hini/pubss him! 


Tucson Amoteur Packet Rodio 
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Gals GPS-25 (Mombae Pride’ he - a 
“ ‘ i" fC a 
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